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Water Analysis

Client : MONSANTO, INC.
Identification: TW-9
Laboratory Number: 75406
Date Sampled: 9-23-84
pH, standard units: 6.2
Conductivity, umhos/cm: 1950
Total Dissolved Solids- .
(at 180 C), mg/1: 1320
Sodium Adsorption Ratio (SAR): 0.24
CATIONS
Total Hardness (CaC03): 110407 mg/}
Calcium (Ca): ' - 166 mg/1
Magnesium (Mg): 152 mg/1
Sodium (Na): 18 mg/1
Potassium (K): 58 -mg/1
: Total Cations:
ANIONS
Total Alkalinity (CaC03): 1070 . mg/]
Bicarbonate Alkalinity (HCO03): 1306 mg/1
Carbonate Alkalinity (C03): 0 mg/1
Hydroxide Alkalinity (OH): 0 mg/1
Acidity (CaC03): N/A mg/1
Chloride (C1): mg/1
Fluoride (F): mg/1
Nitrate + Nitrite (N): mg/1
Sulfate (S04): mg/1

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Lead as Pb

Iron as Fe
Manganese as Mn
Selenium as Se
Vanadium as V
Zinc a Zn
Silver as Ag

Clear 'metals' sample.

s> AMALE

mg/1
TER012F mg/)
-0.02 mg/1
-0.02 mg/1
7.6 mg/1
mg/1
mg/1
mg/1
: mg/1
-0.02 mg/1

- PeRBVE> WITHA

IPDATES
PpALT SIS

October 24, 198
Job No. 79-920
Sheet 7 of 7

20.79 meq/1]

8.28 meq/]
12.51 meq/1
0.78 meq/1

1.48 meq/1
23.05 meq/1

21.40 meq/1
21.40 meq/1

0.00 meq/1
0.00 meq/1
0.00 meq/1
0.87 meq/1
0.01 meq/l
0.01 meq/1
1.31  meq/1
23.60 meq/1
0.55 meq/1 .

.
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; Client: Monz=anto Feld Meaoureiciands
‘ identrfircation: TW-—-10
Laboratory MMumber: VASTEIRSE

Nate Sampled: O~ §3 4]

T= 135%
pH, standard unite: 7.0 6-6

. Conductivity, umhos/cme 1E6HO 1050
\ Total Dis=zolved Sclids cH= +1TomY
tat 180 Cr, mg/sl: 11006

Sodium Ads=ocrption FRatio (SAR): 0.8
CATIONS P

‘/’

Total Hardneszs (CalCZ): bodl
Calciwm (Ca)l: ]

e Magnesiwn (Mg): _ 10=

| Sodium (Ma): 52
Fotassium {K): . _ 6
aMIoNns o e
Total Alkalinity (CalCD3): 373

Eicartbonate Alkalinity (HCO3): 679
Carbonate Alkalinity (CO3):

O

Hydroside Alkalinity (OH: o
Acidity (Catd3): 0
Chloride (Cl): 87z
Fluoride (F): 1.52
Mitrate + Nitrite (N): 1.7
Sulfate (E04): 140

TRACE ELEMENTS [ —

Areenic as As Q.004
Cadmium as Cd —0. 005
Chromium as Cr -Q,02
Iron as Fe ~0, 02
Manganese as Mn -0, 02
Lead (Fb): ' 0.09
Selenium as Se . O, 050
Silver as Ag Q.02
Vanadium as V ' 0. 04 i
Zinc as In -0,.02

- Y
oy
Yh %,
r'f:wmﬁuk’
e
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600 SOUTH 25TH STREET

C1Allm| SR e TECHNIGAL REPORY

(406) 248-9161

' o Engineering
: and Testing, Inc.

‘ " Report to: Date: * October 1, 1984
JobNumber:  79-920
: ; MONSANTO, INC | Sheet: ! of 1
' ATTN: MR. TIM OLIVER Invoice No: 16638
P 0 BOX 816
: | SODA SPRINGS, ID 83276 ]
.\‘ Report of: Water Analysis - Plant Area

Sample Identification:

On September 18 and 20, 1984, these water samples were delivered to
our laboratory for analysis. Tests were conducted in accordance with
the U.S. Environmental Protection Agency Manual EPA 600/4-79-020,
"Methods for Chemical Analysis of Water and Wastes." The results of
the analysis are as follows.

TEST RESULTS: S

Lab No.: 75002 75228 75229

. Sample Identity: TW-11 TW-11 TW-12
Date Sampled: 9/14/84 9/17/84 9/17/84
Collected by: Tim Oliver Tim Oliver Tim Oliver

(Dissolved, mg/1)

Cadmium ~0.005 -0.005 -0.005
Chromium -0.02 -0.02 -0.02
Iron -0.05 1.32 0.08
Lead -0.02 -0.02 -0.02
Manganese 0.10 0.14 0.15
Selenium 0.026 0.0 0.014
Silver -0.02 -0.02 -0.02
Vanadium 0.05 -0.05 0.70
Zinc 0.07 -0.02 -0.02

A minus sign indicates less than the reported value was present in the
sample.

i
' ' Arsenic -0.005 -0.005 0.006
J

Reviewed by_‘sf:E;;EjC(QL*\;JXL.)<4Yn;§£
MONSANTD (1

AHIDENTIAL

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES. ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF OUR CLIENTS. AND AUTHORIZATION
. FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR WRITTEN APPROVAL. SAMPLES WitL BE
'_ DISPOSED OF AFTER TESTING IS COMPLETED UNLESS OTHER ARRANGEMENTS ARE AGREED TO IN WRITING.

J -

(rev. 1983) NET-114




Northern Engineering & Testing, Inc.

Monsanto, Inc Date
/{ atory Number: 75469 Sheet
Jpate sampled: 10-8-84
pH» standard units: 6.8
: Conductivity, umhos/cm: 675
1 Total Dissolved Solids
(at 180 c), mg/1: 464
godjum Adsorptien Ratio (SAR): 0.15
_ : CATIONS
“& Total Hardness as CaC03: 428 mg/1 8.56
' Calcium as Ca: 104 mg/] 5.19
Magnesium as Mg: ) 41 mg/1 3.37
. Sodium as Na: . 7 mg/1 0.30
. potassium as K: B 4 mg/1 0.05
- " Total Cations: 8.91
' ANIONS
' Total Alkalinity as CaCo03: 378 mg/1 7.56
I Bicarbonate Alkalinity as HCO3 461 - mg/1 7.56
l ) Carbonate Al kalinity as €03: 0 mg/ ) 0.00
Hydroxide Alkalinity as OH: S & . mg/] 0.00
. v Acidity as CaC03: N/A . mg/1 0.00
I‘ “chloride as Cl: 1 mel 0.39
- Fluoride as F: ' 0.27 mg/l 0.01
Nitrate + Nitrite as N: 4.4 mg/1 0.31
Sulfate as S04: 37 mg/1 0.77
" , Total Anions: 9.04
Bt : Cation-Anion pifference: 0.13

un daoMte - v e 8 oS

Arsenic 3s As
Cadmium as cd
Chromium as Cr
Iron as Fe
Manganese as in
Lead as Pb:
Selenium as Se
Silver as Ag
vanadium as V
Zinc as In

b
i

. i
i e bt

N Pk N

sample

: ooty VRCIL

Ale LIFT ShuPe — Nor FluTEees oR
_ PreeserNE

- A

- 7 n t: -
.‘ e Qﬁ(ﬁtification: TW-13 Job No.
| 7 fabor

10- 13-?,.1
79-420
2 of 4

meq/1
meq/)

-meq/1

meq/
meq/}
mea/}

meq/]
meq/1
meq/1
meq/1
meq/1
meg/1
meq/1
meq/1
meq/
meq/1
meq/1
meq/}
meq/}

A minus sign indicates less than the veported value was present in the
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- Arsenic as As

Northern Engineering & Tosting. Inc.

Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Cadmium as Cd
Chromium as Cr
Iron as Fe
Manganese as Mn
Lead as Pb;
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

A minus sign indicates less than the reported value was present in the

sample

- mg/]A

4
.y
. «ent: Monsanto, Inc. Date 10-18-84
7 .dentification: TW-14 Job No. 79-920
Laboratory Number: 75470 Sheet 3 of 4
Date Sampled: 10-8-84
pH, standard units: 6.9
Conductivity, umhos/cm: 635
Total Dissolved Solids
(at 180 C), mg/1: 446
Sodium Adsorption Ratio (SAR): 0.25
CATIONS
Total Hardness as CaC03: 428 mg/1 8.56 meq/1
Calcium as Ca: 104 mg/1 5.19 meq/1
Magnesium as Mg: 41 mg/1 3.37 meq/1
Sodium as Na: .12 - mg/1 0.52 meq/1
Potassium as K: 2 mg/1 0.05 meq/1
Total Cations: 9.13 meq/1
ANIONS -~ meq/1
S e meq/1
Total Alkalinity as CaC03: 403 mg/1 8.06 meq/1
Bicarbonate Alkalinity as HCO3 492 mg/1 8.06 meq/1
Carbonate Alkalinity as €03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 - . mg/1 0.00 meq/1
Acidity as CaC03: N/A - mg/1"° 0.00 meq/1
Chloride as Cl: .. 8 - mg/1 - 0.23 meq/1
Fluoride as F: - 0.34 mg/1 0.02 meq/]
Nitrate + Nitrite as N: 4.38 mg/1 0.31 meq/1
Sulfate as S04: 43 - mg/1 0.90 meq/1
- Total Anions: 9.52 meq/1
0.39 meqg/1

? WMONSANTO "s’

AR LIFT SAvAE -
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Cation-Anion pifference:

Arsenic as As
Cadmium as Cd
Chromium as Cr
Iron ,as Fe
Manganese as Mn
Lead as Pb:
Selenium as Se
Ssilver as Ag
vanadium as V
Zinc as Zn

A minus sign jndicates less tha
sample

MR LIFT SAMPLe

Northern Engineéring & Testing. InC.

- t &
o .ient: Monsanto, Inc. . Date
¥ ,dentification: TH-15 Job No.
. Laboratory Number: 75471 Sheet
# , Date Sampled: 10-8-84
pH, standard units: 6.7
Conductivity, umhos/cm: 680
Total Dissolved Solids
(at 180 C),» mg/1: 432
Sodijum Adsorption Ratio (SAR): 0.17
CATIONS
Total Hardness as CaC03: 420 mg/1 8.40
Calcium as Ca: 104 mg/1 5.19
Magnesium as Mg: -39 ‘mg/1 3.21
Sodjum as Na: 8 _ mg/] 0.35
potassium as K: - mg/1 0.05
Total Cations: 8.80
ANIONS
Total Alkalinity as caC03: 375 mg/} 7.50
Bicarbonate Alkalinity as HCO3 458 mg/1 7.50
Carbonate Alkalinity as c03: 0 mg/1 0.00
Hydroxide Alkalinity as OH: 0 . mg/1 0.00
Acidity as CaC03: ~ N/A - mg/] -~ 0.00
Chloride as Cl1: 12 A 0.34
Fluoride as F: 0.26 mg/1 0.01
Nitrate + Nitrite as N: 4.1 mg/1 0.29
sulfate as S04: mg/1 0.79
_ Total Anions: 8.93
0.13

TRACE ELEMENTS, DISSOLVED

10-18-84
79-920
4 of 4

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/ 1
meq/1
meq/}
megq/1
meq/1
meq/1
meq/1
meq/1
meq/1

n the reported value was presen

MONSARTD CIFDENTIAL
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Water Analysis

. /—- /
PQ ()
Client : MONSANTO, INC. (j:; October 24, 198¢
Identification: ' , Tw-17 N\ 77 Job No. 79-920
Laboratory Number: 75402 82 ft. (OF0 J( (& Sheet 3 of 7

Date Sampled: 9-22-84

pH, standard units: 7.7
Conductivity, umhos/cm: 1820
Total Dissolved Solids i

: (at 180 C), mg/1: 1240
Sodium Adsorption Ratio (SAR): 2.27

CATIONS
Total Hardness (CaC03): ’ 697 mg/1 13.94 meq/]
Calcium (Ca): . 139 mg/1 6.94 meq/]
Magnesium (Mg): 85 mg/1 7.00 meq/1
Sodium (Na): : 138 ‘mg/1 6.00 meq/1
Potassium (K): 28 mg/1 0.72 meg/]
: Total Cations: 20.66 meq/1

ANIONS
Total Alkalinity (CaC03): 537 mg/1 - 10.74 meq/1
Bicarbonate Alkalinity (HC03): 655 mg/1 10.74 meq/1
Carbonate Alkalinity (C03): 0 mg/} 0.00 meq/1
Hydroxide Alkalinity (OH): 0 -~ mg/1 0.00 meq/!
0. : 0.00

le
; b Acidity (CaC03): P | S mg/1 meq/1
' Chloride (C1): RS L mg/1 4.37 megq/]

Fluoride (F): : Al aTdies mg/1 . 0.51 meq/1
Nitrate + Nitrite (N): f§§§‘3f'ﬁ mg/1 0.47 meg/1
Sulfate (S04): w2145 mg/1 4.46 meq/]
"~ Total Anions: 20.55 meq/1

Cation-Anion Difference: 0.11 meq/]

- TRACE ELEMENTS, DISSOLVED

- D o Gn - - - S - n e S

Arsenic as As mg/1
Cadmium as Cd #0808 mg/1
Chromium as Cr 0.03 mg/1
Lead as Pb - =0.02 mg/1
Iron as Fe 0.06 mg/1

< mg/1
mg/1

mg/1 | ‘&,
| o/ QQQ&\Q
Clear ‘'metals' sample. \\%®

Manganese as Mn
Selenium as Se
Vanadium as V
Zinc a In
Silver as Ag




Northern Engineering & lesling. InC.

Water Analysis

) TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Lead as Pb

Iron as Fe
Manganese as Mn
Selenium as Se
Vanadium as V
Zinc a In
Silver as Ag

Suspended matter in bottle for metals.

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/}
mg/1

/ﬁ(@_&( FT. —
o= k‘f%ggggu@

Client : MONSANTG, INC.
Identification: ' TW-16 éi) AN
Laboratory Number: 75401 g
Date Sampled: 9-29-84 '.é; ]’7};/
pH, standard units: 7.4
Conductivity, umhos/cm: 1670 )
Total Dissolved Solids .
(at 180 C), mg/1: 1070
Sodium Adsorption Ratio (SAR): 1.70
CATIONS
Total Hardness (CaC03): 763 mg/1 15.25
Calcium (Ca): 154 mg/1 7.68
Magnesium (Mg): 92 mg/1 7.57
Sodijum (Na): 108 mg/1 4.70
Potassium (K): 25 mg/1 0.64
Total Cations: 20.59
ANIONS
Total Alkalinity (CaC03): 594 mg/1 11.88
Bicarbonate Alkalinity (HCO3): 725 mg/1 11.88
Carbonate Alkalinity (C03): 0 mg/1 0.00
Hydroxide Alkalinity (OH): 0 " mg/1 0.00
Acidity (CaC03): 0 mg/1 0.00
Chloride (C1): WEI283 mg/1 3.61
Fluoride (F): - edelen mg/] 0.36
Nitrate + Nitrite (N): Loty k] mg/1 0.51
Sulfate (S04): *5%%189:3 mg/1 3.94
Total Anions: 20.30
Cation-Anion Difference: 0.29

meq/]
meq/1
meq/1
meq/1
meq/1
meq/]

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

‘meq/1

meq/
meq/1

October 24, 1984
Job No. 79-920
Sheet 2 of 7




Northern Engineerirg & Testing. Inc. NOT F‘( l/ '

Vanadium as V
Zinc a In
Silver as Ag

A @“\s&

Clear 'metals’' sample.

3, \ ’ ! fz b 2 .
i P’y PraucvE> o dite
i L\_quxfgrﬁ7m4 Water Analysis _
| Client : MONSANTO, INC. October 24, 198
h Identification: ' Tw-17 Job No. 79-920
é Laboratory Number: 75403 Sheet 4 of 7
l " Date Sampled: 9-29-84 - .
o pH, standard units: 7.9
, Conductivity, umhos/cm: 2200 3
' Total Dissolved Solids ’
: (at 180 C), mg/1: 1370
' Sodium Adsorption Ratio (SAR): 2.44
‘ CATIONS
‘/ ‘Total Hardness (CaC03): . 784 " mg/1 15.67 meq/1
Calcium (Ca): 70 mg/1 3.49  meg/]
Magnesium (Mg): 148 mg/1 12.18  meq/1
Sodium (Na): ' 157 ~mg/1 6.83 meq/1
. Potassium (K): 34 mg/1 0.87 meq/]
’ . Total Cations: 23.37 meq/1
| . ANIONS
‘ Total Alkalinity (CaC03): 366 mg/1 7.32 meq/l
' Bicarbonate Alkalinity (HCO03): 447 mg/1 7.32  meq/}
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/1
E Hydroxide Alkalinity (OH): 0 "~ mg/] 0.00 meq/1
|b Acidity (CaC03): 0 mg/1 0.00 meg/]
| Chloride (C1): mg/1 8.94 meq/]
Fluoride (F): mg/1 0.39 meq/]
Nitrate + Nitrite (N): mg/1 0.17 meq/1
' Sulfate (S04): T30k mg/1 6.27 ‘meg/l
. : kd Total Anions: 23.09 meq/1
. Cation-Anion Difference: 0.28 meq/1
: - . TRACE ELEMENTS, DISSOLVED
| Arsenic as As mg/1
, Cadmium as Cd mg/1
' Chromium as Cr mg/1
Lead as Pb mgf} .
Iron as Fe mg )
I Manganese as Mn mg/1 »\\W
Selenium as Se mg/] \s\




Nater Analysis

Client : MONSANTO, INC. October 24, 198
Identification: ‘ TW-18 Job No. 79-920
Laboratory Number: 75404 Sheet 5 of 7
Date Sampled: 9-29-84 - _

pH, standard units: 7.7
Conductivity, umhos/cm: 1780
Total Dissolved Solids’ .

(at 180 C), mg/1: 910
Sodium Adsorption Ratio (SAR): 0.26

CATIONS
Total Hardness (CaC03): 1090 mg/1 21.79 meq/1
Calcium (Ca): 64 mg/ 3.19  meq/l
Magnesium (Mg): _ , 226 mg/1 18.60 meq/1
Sodium (Na): 20 ‘mg/1 0.87 meq/1]
Potassium (K): 27 mg/1 0.69 meq/1
Total Cations: 23.35 meq/l

Total Alkalinity (CaC03): 1140 mg/1 - 22.80 meq/1
Bicarbonate Alkalinity (HCO03): 1391 mg/1 22.80 meq/1
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/]
Hydroxide Alkalinity (OH): 0 mg/] 0.00 meq/1
Acidity (CaC03): 0 mg/1 0.00 meq/l
Chloride (C1): 20 mg/1 . 0.56 meq/1
Fluoride (F): -ARN0E36%: mg/1 . 0.02 meq/}
Nitrate + Nitrite (N): B0 158 mg/1 0.01 meq/1
Sulfate (S04): % ko mg/1 0.62 ‘meq/1
Geswzslotal Anions: 24.01 meq/]

Cation-Anion Difference: 0.66 meq/1

: " TRACE ELEMENTS, DISSOLVED

ng/l  Slacdadd = 05

Arsenic as As

Cadmium as Cd mg/1 , _

Chromium as Cr mg/l skt = -05.

Lead as Pb mg/1 \
Iron as Fe mg/1 ’ ,\\V\‘*‘
Manganese as Mn mg/1 ‘ss; |
Selenium as Se mg/] <<,

Vanadium as V
Zinc a In
Silver as Ag

- \
it N

mg/1

' | ANIONS
§o

. Light suspendeds sample. |

b PR LI FT SAmRE O

NOT FioraeeD o PRETT " =
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- . ) . Northern Engineering & Tesfing, Inc.

Hate'r Analysis
'. Client : MONSANTO, INC. October 24, 198
Identification: TW-19 Job No. 79-920
Laboratory Number: 75405 Sheet 6 of 7
l Date Sampled: " 10-01-84 :
‘pH, standard units: 7.8 .
' Conductivity, umhos/cm: 1300 - . o,
Total Dissolved Solids
(at 180 C), mg/1: 1080
l Sodium Adsorption Ratio (SAR): 0.38
CATIONS
' Total Hardness (CaC03): 690 mg/1 13.79  meq/1
Calcium (Ca): 123 mg/1 6.14 meq/l
Magnesium (Mg): .93 ‘mg/1 7.65 meq/1
. Sodium (Na): - 23 ‘mg/1 1.00 meq/]
Potassium (K): 11 mg/1 0.28 meq/]
Total Cations: 15.07 meq/1
' ANIONS
Total Alkalinity (CaC03): 361 mg/1 7.22 meq/l
' Bicarbonate Alkalinity (HC03): 441 mg/1 7.22 meq/l
. Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/]
.y Hydroxide Alkalinity (OH): 0 7 mgN 0.00 meq/1
I. Acidity (CaC03): ' 0 mg/1 0.00 meq/}
: Chloride (C1): 76 mg/1 2.14  megqg/]
Fluoride (F): oot o B mg/1 0.07 meq/]
Nitrate + Nitrite (N): SOy mg/1 0.36 meq/1
Sulfate (S04): SRl mg/1 5.45 ‘meq/1
s "Total Anions: 15.24 megqg/]
. - Cation-Anion Difference: 0.17  meq/l
' ) TRACE ELEMENTS, DISSOLVED
Arsenic as As mg/1
Cadmium as Cd mg/1
' Chromium as Cr mg/1 @’ :
Lead as Pb mg/] _ '\
Iron as Fe mg/1 ®
' Manganese as Mn mg/1 Q
Selenium as Se mg/1 («\ ,
Vanadium as V mg/1 Q%
' Zinc a ZIn mg/1 R
Silver as Ag mg/1 Q
! Heavy suspendeds sample. §
~
PR LT oA §
| DORNE DI N , ¢
' Not fé/wmd o P bd ou ity
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Client: - MONSANTO, INC. Date
Identification: TW5 Job No.
Laboratory Number: 77261 Sheet
Date Sampled: 2-19-85
pH, standard units: 6.8
Conductivity, umhos/cm: 2870
Total Dissolved Solids
(at 180 C), mg/1: 1900
Sodium Adsorption Ratio (SAR): 2.44
CATIONS
Total Hardness as CaC03: 867 mg/1 17.33
Calcium as Ca: 166 mg/1 8.28
Magnesium as Mg: 110 mg/1 9.05
Sodium as Na: 165 mg/] 7.18
Potassium as K: 130 mg/1 3.32
Total Cations: 27 .83
ANIONS
Total Alkalinity as CaCO03: 314 mg/1 6.28
Bicarbonate Alkalinity as HCO3 383 mg/1 6.28
Carbonate Alkalinity as C03: 0 mg/1 0.00
Hydroxide Alkalinity as OH: 0 mg/1 0.00
Acidity as CaC03: N/A mg/1 0.00
Chloride as Cl: 230 mg/1 6.49
Fluoride as F: 12.3 mg/1 0.65
Nitrate + Nitrite as N: 11.7 mg/1 0.84
Sulfate as S04: 640 mg/1 13.33

Total Anions: 27.59

Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.348 mg/1
Chromium as Cr -0.02 mg/]
Copper as Cu: -0.02 mg/1
Iron as Fe -0.05 mg/1}
Lead as Pb: -0.02 mg/1
Manganese as Mn: 4.48 mg/1
Selenium as Se ' 0.010 mg/1
Silver as Ag -0.02 mg/
Vanadium as V -0.05 mg/1
Zinc as In 1.16 mg/1

0.24

March 4, 1985
79-920-1
10 of 12

meq/1
meq/1
meq/1
meq/]
meq/1
meq/1

meq/1
meq/1
meq/1
meq/ ]
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample
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Client: MONSANTO, INC. Date March 4, 1985 . _
Identification: TW6 Job No. 79-920-1 -
Laboratory Number: 77262 Sheet 11 of 12 'z
Date Sampled: 2-19-85
pH, standard units: 7.0 '
Conductivity, umhos/cm: 2660
Total Dissolved Solids
(at 180 C), mg/1: 1870 \
Sodium Adsorption Ratio (SAR): 2.48 '
CATIONS l
Total Hardness as CaCO03: 882 mg/1 17.63 meq/1 :
Calcium as Ca: 172 mg/] 8.58 meq/1 ;
Magnesium as Mg: 110 mg/1 9.05 meq/1 ls
Sodium as Na: 169 mg/1 7.35 meq/1
Potassium as K: 129 mg/1 3.30 meqg/
Total Cations: 28.28 meq/1 .;
ANIONS -
Total Alkalinity as CaC03: 355 mg/1 7.10 meq/1 If
Bicarbonate Alkalinity as HCO3 433 mg/1 7.10 meq/]
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1 ‘
Hydroxide Alkalinity as OH: 0 mg/1 0.00  meqg/1 ‘ i
Acidity as CaCO3: N/A mg/ 0.00 meg/1 )
Chloride as Cl: 230 mg/1 6.49 meq/1
Fluoride as F: 14.4 mg/1 0.76 meq/] |
Nitrate + Nitrite as N: 9.99 mg/1 0.71 meq/1 l
Sulfate as S04: 622 mg/1 12.95 meq/1 =
Total Anions: 28.01 meq/1 i
Cation-Anion Difference: 0.27 meq/1 .;

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.007 mg/1
Chromium as Cr 0.02 mg/1
Copper as Cu: -0.02 mg/1
Iron as Fe 1.95 mg/1
Lead as Pb: -0.02 mg/1
Manganese as Mn: 5.68 mg/1
Selenium as Se 0.026 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/}
Zinc as In 1.48 mg/1

A minus sign indicates less than the reported value was present in the

sample




I . . ‘..., . . \
.

Client:
Identification:
Laboratory Number:
Date Sampled:

pH, standard units:
Conductivity, umhos/cm:
Total Dissolved Solids

(at 180 C), mg/1:
Sodjum Adsorption Ratio (SAR):

Total Hardness as CaC03:
Calcium as Ca:

Magnesium as Mg:

Sodium as Na:

Potassium as K:

Total Alkalinity as CaC03:
Bicarbonate Alkalinity as HCO3
Carbonate Alkalinity as C03:
Hydroxide Alkalinity as OH:
Acidity as CaC03:

Chloride as Cl:

Fluoride as F:

Nitrate + Nitrite as N:
Sulfate as S04:

TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu:
Iron as Fe
Lead as Pb:
Manganese as Mn:
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

MONSANTO, INC.

TW13
77263
2-19-85
7.4
900
512
0.12
CATIONS
489 mg/1
120 mg/1
46 mg/1
6 mg/1
3 mg/1
Total Cations:
ANIONS
411 mg/1
502 mg/]
0 mg/1
0 mg/1
N/A mg/1
10 mg/1
0.45 mg/1
3.79 mg/1
43 mg/1

Total Anions:
Cation-Anion Difference:

-0.005 mg/1
-0.005 mg/1
-0.02 mg/1
-0.02 mg/1
-0.05 mg/]
-0.02 mg/1
0.06 mg/1
-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
0.03 mg/1

Date
Job No.

Sheet

CVWOOOOOOCOm™
N
[o-}

March 4, 1985
79-920-1

12 of 12

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/
meq/1
meq/]

A minus sign indicates less than the reported value was present in the

sample

-



Northern Engineering & Testing. Inc.

Client: MONSANTO, INC.
Identification: TW14
Laboratory Number: 77460
Date Sampled: 2-21-85
pH, standard units: 7.6
Conductivity, umhos/cm: 850
Total Dissolved Solids
(at 180 C), mg/1: 532
Sodium Adsorption Ratio (SAR): . 0.17
CATIONS
Total Hardness as CaC03: 424 mg/1
Calcium as Ca: 104 mg/1
Magnesium as Mg: 40 mg/1
Sodium as Na: 8 mg/1
Potassium as K: 2 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaC03: 387 mg/1
Bicarbonate Alkalinity as HCO3 472 'mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/]
Chloride as Cl: 8 mg/1
Fluoride as F: 0.35 mg/1
Nitrate + Nitrite as N: 3.70 mg/1
Sulfate as S04: 18 mg/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb

Manganese as Mn

Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

A minus sign indicates

sample

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

-0.005 mg/1
~-0.005 mg/1
-0.02 mg/1
-0.02 mg/1
0.08 mg/1
-0.02 mg/1
-0.02 mg/1
-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1

Date
Job No.
Sheet

OWOOOOOONN
. . .
NOWNONOONN
AN NIOINWOOLs N

March 14, 1985
79-920-1

12 of 48

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

less than the reported value was present in the

- I e .
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Northern Engineering & Testing. InC.

Date
Job No.
Sheet

Client: MONSANTO, INC.
Identification: TW3
Laboratory Number: 77451
Date Sampled: 2-27-85
pH, standard units: 6.5
Conductivity, umhos/cm: 1710
Total Dissolved Solids
(at 180 C), mg/1: 1240
Sodium Adsorption Ratio (SAR): 0.46
CATIONS
Total Hardness as CaC03: 912 mg/1
Calcium as Ca: 118 mg/1
Magnesium as Mg: 150 mg/1
Sodium as Na: 32 mg/1
Potassium as K: 14 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaC03: 954 mg/1
Bicarbonate Alkalinity as HCO3 1164 mg/1
Carbonate Alkalinity as CO3: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 30 mg/1
Fluoride as F: 0.40 mg/1
Nitrate + Nitrite as N: -0.05 mg/1
Sulfate as S04: 98 mg/1
Total Anions:
Cation-Anion Difference:

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe

Lead as Pb
Manganese as Mn

_ Selenium as Se

Silver as Ag
Vanadium as V
linc as In

A minus sign indicates

sample

TRACE ELEMENT

S, DISSOLVED

-0.02
-0.05
0.05

18.
12.

19.
19.

19.

21.

NHENOOOOO

24
35

.39

99

mg/1

March 14, 1985
79-920-1
3 of 48

meq/1
meq/1
meq/1
meq/1
meq/1
meq/]

meq/1
meq/1
meq/1
meq/1 .
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

less than the reported value was present in the




Northern Engineering & Testing, Inc. ‘

Client: MONSANTO, INC. Date March 14, 1985
Identification: THa Job No. 79-920-1 l
Laboratory Number: 77452 Sheet 4 of 38 o
Date Sampled: 2-27-85 )
pH, standard units: 6.7 '
Conductivity, umhos/cm: 1880 K
Total Dissolved Solids »
(at 180 C), mg/1: 1250 !
Sodium Adsorption Ratio (SAR): 0.49 ‘
CATIONS
Total Hardness as CaC03: 1036 mg/1 20.71 meq/1
Calcium as Ca: 128 mg/1 6.39 meq/1
Magnesium as Mg: 174 mg/1 14,32 meq/1
Sodium as Na: 36 mg/1 1.57 meq/1
Potassium as K: 16 mg/1 0.41 meq/1
Total Cations: 22.69 meq/1
ANIONS
Total Alkalinity as CaC03: 1020 mg/1 20.40 meq/1
Bicarbonate Alkalinity as HCO3 1245 mg/1 20.40 meq/1
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 27 mg/1 0.76 meq/
Fluoride as F: 0.40 mg/1 0.02 meq/1
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1 ‘
Sulfate as S04: 96 mg/1 2.00 meq/1
Total Anions: 23.18 meq/1
Cation-Anion Difference: 0.49 meq/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as ZIn

TRACE ELEMENTS, DISSOLVED

-0.005 mg/1
-0.005 mg/1
-0.02 mg/1
~0.02 mg/1
15.5 mg/1
-0.02 mg/1
0.60 mg/1
-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
0.08 mg/1

A minus sign indicates less than the reported value was present in the

sample
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Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW7 Job No. 79-920-1
Laboratory Number: 77453 Sheet ~ 5 of 48
Date Sampled: 2-27-85
pH, standard units: 7.3
Conductivity, umhos/cm: 1820
Total Dissolved Solids
(at 180 C), mg/1: 1210
Sodium Adsorption Ratio (SAR): 0.53
CATIONS
Total Hardness as CaC03: 1065 mg/1 21.29 meq/1
Calcium as Ca: 100 mg/1 4.99 meq/1
Magnesium as Mg: 198 mg/1 16.30 meq/1
Sodium as Na: 40 mg/1 1.74 meq/1
Potassium as K: 20 mg/1 0.51 meq/1
Total Cations: 23.54 meq/1
ANIONS
Total Alkalinity as CaC03: 979 mg/1 16.58 meq/1
Bicarbonate Alkalinity as HCO3 1195 mg/1 19.58 meq/1
Carbonate Alkalinity as CO3: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: , 40 mg/1 1.13 meq/1
Fluoride as F: 0.37 mg/1 0.02 meq/1
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1
Sulfate as S04: 98 mg/1 2.04  meq/1
Total Anions: 22.77 meq/1
Cation-Anion Difference: 0.77 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe 4.03 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.23 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In -0.02 mg/1

A minus sign indicates less than the reported value was present in the
sample




Client: MONSANTO, INC.
Identification: TW8
Laboratory Number: 77455
Date Sampled: 2-27-85
pH, standard units: 7.3
Conductivity, umhos/cm: 2430
Total Dissolved Solids
(at 180 C), mg/1: 1620
Sodium Adsorption Ratio (SAR): 0.59
CATIONS
Total Hardness as CaC03: 1439 mg/1
Calcium as Ca: 54 mg/1
Magnesium as Mg: 317 mg/1
Sodium as Na: 51 mg/1
Potassium as K: 22 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaCO03: 1490 mg/1
Bicarbonate Alkalinity as HCO3 1818 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 16 mg/1
Fluoride as F: 0.32 mg/1
Nitrate + Nitrite as N: -0.05 mg/1
Sulfate as S04: 44 mg/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb

Manganese as Mn

Selenium as Se
Silver as Ag
VYanadium as V
Zinc as Zn

Northern Engineering & Testing, Inc.

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

Date
Job No.
Sheet

28.78
2.69
26.09
2.22
0.56
31.56

29.80
29.80
0.00
0.00
0.45
0.02
0.00
0.92
31.19
0.37

March 14, 1985
79-920-1
7 of 48

meq/1
meq/1
meg/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample

]
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Northern Engineering & Testing, Inc.

Client: MONSANTO, INC.
Identification: TW9
Laboratory Number: 77456
Date Sampled: 2-27-85
pH, standard units: 6.7
Conductivity, umhos/cm: 1930
Total Dissolved Solids
(at 180 C), mg/1: 1270
Sodium Adsorption Ratio (SAR):. 0.52
CATIONS
Total Hardness as CaC03: 1103 mg/1
Calcium as Ca: 150 mg/1
Magnesium as Mg: 177 - mg/1
Sodium as Na: 40 mg/1
Potassium as K: 16 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaCO03: 1060 mg/1
Bicarbonate Alkalinity as HCO3 1294 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 27 mg/1
Fluoride as F: 0.42 mg/1
Nitrate + Nitrite as N: -0.05 mg/1
Sulfate as S04: 102 mg/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb

Manganese as Mn

Selenium as Se
Silver as Ag
Vanadium as V
Zinc as Zn

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

-0.005 mg/1
-0.005 mg/1
-0.02 mg/]
-0.02 mg/1
8.76 mg/1
0.02 mg/1
0.42 mg/1
-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
0.05 mg/1

Date
Job No.
Sheet

22.06
7.49
14.57
1.74
0.41
24.21

21.20
21.20
0.00
0.00
0.76
0.02
0.00
2.12
24.10
0.11

March 14, 1985
79-920-1
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meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample




Northern Engineering & Testing. IncC.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW10 Job No. 79-920-1
Laboratory Number: 77457 Sheet 9 of 48
Date Sampled: 2-21-85
pH, standard units: 7.6
Conductivity, umhos/cm: 1520
Total Dissolved Solids
(at 180 C), mg/1: 1020
Sodium Adsorption Ratio (SAR): 0.84
CATIONS
Total Hardness as CaC03: 774 mg/1 15.48 meq/1
Calcium as Ca: 114 mg/1 5.69 meq/1
Magnesium as Mg: 119 mg/1 9.79 meq/1
Sodium as Na: 54 mg/1 2.35. meq/1
Potassium as K: 14 mg/1 0.36 meq/1
Total Cations: 18.19 meq/
ANIONS
Total Alkalinity as CaC03: 648 mg/ 12.96 meq/1
Bicarbonate Alkalinity as HCO3 791 mg/1 12.96 meq/1
Carbonate Alkalinity as CO3: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 107 mg/1 3.02 meq/1
Fluoride as F: 1.17 mg/1 0.06 meq/1
Nitrate + Nitrite as N: 2.46 mg/1 0.18 meq/1
Sulfate as S04: 101 mg/1 2.10 meq/1
: Total Anions: 18.32 meq/1
Cation-Anion Difference: 0.13 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.53 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.04 mg/1

A minus sign indicates less than the reported value was present in the

sample




Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date March 14, 1985

Identification: TW11 Job No. 79-920-1
Laboratory Number: 77458 Sheet 10 of 48
Date Sampled: 2-28-85
pH, standard units: 7.7
Conductivity, umhos/cm: 1450
Total Dissolved Solids
(at 180 C), mg/1: 1020
Sodium Adsorption Ratio (SAR): 1.78
CATIONS
Total Hardness as CaC03: 606 mg/1 12.11 meq/1
Calcium as Ca: 147 mg/1 7.34 meq/1
Magnesium as Mg: 58 mg/1 4.77 meq/1
Sodium as Na: 101 mg/1 4.39 meq/1
Potassium as K: 7 mg/1 0.18 meq/1
Total Cations: 16.68 meq/1
ANIONS
Total Alkalinity as CaC03: 422 mg/1 8.44 meq/1
Bicarbonate Alkalinity as HCO3 515 mg/1 8.44 meq/1
Carbonate Alkalinity as CO03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 107 mg/1 3.02 meq/1
Fluoride as F: 0.27 mg/1 0.01 meq/1
Nitrate + Nitrite as N: 4,53 mg/1 0.32 meq/1
Sulfate as S04: 195 mg/1 4.06 meq/1
Total Anions: 15.85 meq/]
Cation-Anion Difference: 0.83 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In -0.02 mg/1

A minus sign indicates less than the reported value was present in the
sample




Northern Engineering & Testing. Inc.

Client:
Identification:
Laboratory Number:
Date Sampled:

pH, standard units:
Conductivity, umhos/cm:
Total Dissolved Solids

(at 180 C), mg/1:
Sodium Adsorption Ratio (SAR):

Total Hardness as CaC03:
Calcium as Ca:

Magnesium as Mg:

Sodium as Na:

Potassium as K:

Total Alkalinity as CaC03:
Bicarbonate Alkalinity as HCO3
Carbonate Alkalinity as C03:
Hydroxide Alkalinity as OH:
Chloride as Cl:

Fluoride as F:

Nitrate + Nitrite as N:
Sulfate as S04:

MONSANTO, INC.

TW12

77459

2-28-85
7.7

2770

1770

5.14

CATIONS
724 mg/1
178 mg/1
68 mg/1
318 mg/1
8 mg/1

Total Cations:

ANIONS
414 mg/1
505 mg/1
0 mg/1
0 mg/1
302 mg/1

0.28 mg/1

8.66 mg/1
574 mg/1

Total Anions:

Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

A minus sign indicates
sample

-0.005 mg/1
-0.005 mg/1
-0.02 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1
0.08 mg/)
-0.005 mg/1
-0.02 mg/1
0.67 mg/1
-0.02 mg/1

Date
Job No.
Sheet

14.48
8.88
5.60

13.83
0.20

28.51

March 14, 1985
79-920-1
11 of 48

meq/1
meq/1
meqg/1
meq/1
meq/1
meq/1

meq/1
meq/1 .
meq/1
meq/
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

less than the reported value was present in the
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' Northern Engineering & Testing, Inc.

, . Client: . MONSANTO, INC. Date
: Identification: TW17 Job No.
l Laboratory Number: 77463 Sheet
Date Sampled: 2-25-85
. pH, standard units: 7.7
Conductivity, umhos/cm: 2150
! Total Dissolved Solids
, (at 180 C), mg/1: 1410
l Sodium Adsorption Ratio (SAR): 2.02
' CATIONS
} Total Hardness as CaC03: . 835 mg/1 16.70
i Calcium as Ca: 61 mg/] 3.04
. Magnesium as Mg: 166 - mg/1 13.66
‘ Sodium as Na: 134 mg/1 5.83
Potassium as K: 21 mg/] 0.54

Total Cations: 23:07

' ANIONS
I Total Alkalinity as CaCO3: 349 mg/1 6.98
Bicarbonate Alkalinity as HCO3 426 mg/1 6.98
" Carbonate Alkalinity as C03: 0 mg/1 0.00
l. Hydroxide Alkalinity as OH: 0 mg/1 0.00
. Chloride as Cl: 302 mg/1 8.52
Fluoride as F: 6.61 mg/1 0.35
Nitrate + Nitrite as N: 0.37 mg/1 0.03
Sulfate as S04: 316 mg/1 6.58
Total Anions: 22.46
Cation-Anion Difference: 0.61

TRACE ELEMENTS, DISSOLVED

- e ——— - - — - -

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.027 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb 0.02 mg/1
Manganese as Mn 1.29 mg/1
Selenium as Se 0.012 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.10 mg/1

sample

meq/}
meq/1
meq/1
meq/]
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

March 14, 1985
79-920-1
15 of 48

A minus sign indicates less than the reported value was present in the



Northern Engineering & Testing, Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW18 Job No. 79-920-1
Laboratory Number: 77464 Sheet 16 of 48
Date Sampled: 2-22-85

pH, standard units: 6.7

Conductivity, umhos/cm: 1820

Total Dissolved Solids
(at 180 C), mg/1: 1180
Sodium Adsorption Ratio (SAR): 0.51

CATIONS
Total Hardness as CaC03: 1009 mg/1 20.17 meq/1
Calcium as Ca: 81 mg/1 4.04 meq/1
Magnesium as Mg: 196 mg/1 16.13 meq/1
Sodium as Na: 37 mg/1 1.61 meq/1
Potassium as K: 16 mg/1 0.41 meq/1
: Total Cations: 22.19 meq/1

ANIONS
Total Alkalinity as CaC03: 1030 mg/1 20.60 meq/1
Bicarbonate Alkalinity as HCO3 1257 mg/1 20.60 meq/1
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as C1: 20 mg/1 0.56 meq/1
Fluoride as F: 0.32 mg/1 0.02 meq/1
Nitrate + Nitrite as N: -0.05 mg/1 0.00 meq/1
Sulfate as S04: 32 mg/1 0.67 meq/1
Total Anions: 21.85 meq/1
Cation-Anion Difference: 0.34 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.006 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 "~ mg/]
Iron as Fe 5.68 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.16 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.03 mg/1

A minus sign indicates less than the reported value was present in the
sample

—
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Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date
Identification: TW19 Job No.
Laboratory Number: 77465 Sheet
Date Sampled: 2-20-85
pH, standard units: 7.5
Conductivity, umhos/cm: 1300
Total Dissolved Solids
(at 180 C), mg/1: 942
Sodium Adsorption Ratio (SAR): 0.72
CATIONS
Total Hardness as CaC03: 619 mg/1 12.38
Calcium as Ca: 121 mg/1 6.04
Magnesium as Mg: 77 mg/1 6.34
Sodium as Na: 4] mg/1 1.78
Potassium as K: 6 mg/1 0.15
Total Cations: 14.31
ANIONS
Total Alkalinity as CaC03: 331 mg/1 6.62
Bicarbonate Alkalinity as HCO3 404 mg/1 6.62
Carbonate Alkalinity as C03: 0 mg/1 0.00
Hydroxide Alkalinity as OH: 0 mg/1 0.00
Chloride as Cl: 69 mg/1 1.95
Fluoride as F: 1.37 mg/1 0.07
Nitrate + Nitrite as N: 7.71 mg/1 0.55
Sulfate as S04: 266 mg/1 5.54
Total Anions: 14.73
Cation-Anion Difference: 0.42

TRACE ELEMENTS, DISSOLVED

Arsenic as As

Cadmium as Cd -
Chromium as Cr
Copper as Cu
Iron as Fe

Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as Zn

0.006 mg/1
0.005 mg/1
-0.02 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1
-0.02 mg/1
0.005 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1

March 14, 1985
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meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample



Northern Engineering & Testing, inc. '

Client: MONSANTO, INC. Date March 14, 1985 .
Identification: TW20 Job No. 79-920-1 A
Laboratory Number: 77466 Sheet 18 of 48 l
Date Sampled: 2-24-85
pH, standard units: 7.6 .
Conductivity, umhos/cm: 1190
Total Dissolved Solids
(at 180 C), mg/1: 868 l
Sodium Adsorption Ratio (SAR): 0.88 ,
CATIONS l
Total Hardness as CaC03: 513 mg/1 10.26 meq/1
Calcium as Ca: 105 mg/1 5.24 meq/1
Magnesium as Mg: 61 mg/1 5.02 meq/ '
Sodium as Na: 46 mg/1 2.00 meq/1
Potassium as K: 24 mg/1 0.61 meq/1
Total Cations: 12.87 meq/1 .
ANIONS
Total Alkalinity as CaC03: 269 mg/1 5.38  meg/] l
Bicarbonate Alkalinity as HCO3 328 mg/1 5.38 meq/1 °
Carbonate Alkalinity as C03: 0 mg/1 - 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 ’.
Chloride as Cl: 63 mg/1 1.78 meq/1
Fluoride as F: 2.68 mg/1 0.14 meq/1
Nitrate + Nitrite as N: 6.73 mg/1 0.48 meq/]
Sulfate as 504: 244 mg/1 5.08 meq/1
: Total Anions: 12.86 meq/1
Cation-Anion Difference: 0.01 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr 0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se : 0.006 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as ZIn 0.06 mg/1

A minus sign indicates less than the reported value was present in the
sample




B AN = O G aE -\nr*' N

--h -.“ - ) - ) - h - _ ) - -<

Northern Engineering & Testing, Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW21 Job No. 79-920-1
Laboratory Number: 77467 Sheet 19 of 48
Date Sampled: 2-25-85
pH, standard units: 7.0
Conductivity, umhos/cm: 1930
Total Dissolved Solids
(at 180 C), mg/1: 1220
Sodium Adsorption Ratio (SAR): 0.42
CATIONS
Total Hardness as CaC03: 1090 mg/1 21.80 meq/1
Calcium as Ca: 51 mg/1 2.54 meq/1
Magnesium as Mg: 234 mg/1 19.26 meq/1
Sodium as Na: 32 mg/1 1.39 meq/1
Potassium as K: 16 mg/1 0.41 meq/1
Total Cations: 23.60 meq/1
ANIONS
Total Alkalinity as CaC03: 1090 mg/1 21.80 meq/1
Bicarbonate Alkalinity as HCO3 1330 mg/1 21.80 meq/1
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 20 mg/ 1 0.56 meq/1
Fluoride as F: 0.26 mg/1 : 0.01 meq/1
Nitrate + Nitrite as N: 0.07 mg/1 0.01 meq/1
Sulfate as S04: 28 mg/1 0.58 meq/1
Total Anions: 22.96 meq/1
Cation-Anion Difference: 0.64 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe 4.98 mg/1
Lead as Pb 0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/)
Vanadium as V -0.05 mg/1
Zinc as In 0.04 mg/1

A minus sign indicates less than the reported value was present in the
sample




Client: Monsanto, Inc.
Identification: TW22
Laboratory Number: 77265

Date Sampled: 2-18-85

pH, standard units: 8.0
Conductivity, umhos/cm: 2840

Total Dissolved Solids

(at 180 C), mg/1: 2120
Sodium Adsorption Ratio (SAR): 2.13

CATIONS
Total Hardness as CaCO03: 1139 mg/1
Calcium as Ca: : 250 mg/1
Magnesium as Mg: 125 mg/1
Sodium as Na: 165 mg/1
Potassium as K: 84 mg/1

Total Cations:

ANIONS
Total Alkalinity as CaC03: 240 mg/1
Bicarbonate Alkalinity as HCO3 293 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as C1: 232 mg/1
Fluoride as F: 12.3 mg/1
Nitrate + Nitrite as N: 12.6 mg/1
Sulfate as S04: 912 mg/1

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As 0.007 mg/1
Cadmium as Cd 0.018 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.40 mg/1
Selenium as Se 0.016 mg/1
Silver as Ag -0.02 mg/1
vanadium as V 0.07 mg/1
Zinc as In 0.04 mg/1

A minus sign indicates ]esé than the reported value was present in the

sample

Date

Job No.

Sheet

March 7, 1985
79-920-1
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meq/1
meq/1
meq/1
meq/]
meq/1
meq/1
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meq/1
meq/1
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meq/1
meq/1
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Northern Engineering & Testing, Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW25 Job No. 79-920-1
Laboratory Number: 77468 Sheet 20 of 48
Date Sampled: 3-02-85 .
pH, standard units: 9.0
Conductivity, umhos/cm: 1710
Total Dissolved Solids

(at 180 C), mg/1: 1300
Sodium Adsorption Ratio (SAR): 0.50

CATIONS

Total Hardness as CaC03: 1084 mg/1 21.67 meq/1
Calcium as Ca: 55 mg/1 2.74 meq/1
Magnesium as Mg: 230 mg/1 18.93 meq/1
Sodium as Na: 38 mg/1 1.65 meq/1
Potassium as K: 6 mg/1 0.15 meq/1

Total Cations: 23:47 meq/1

ANIONS

Total Alkalinity as CaC03: 605 mg/] 12.10 meq/1
Bicarbonate Alkalinity as HCO3 563 mg/1 9.23 meq/1
Carbonate Alkalinity as CO03: 86 mg/1 2.87 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as C1: 115 mg/1 3.24 meq/
Fluoride as F: 0.32 mg/1 0.02 meq/1
Nitrate + Nitrite as N: 0.05 mg/1 0.00 meq/1
Sulfate as S04: 360 mg/1 7.50 meg/1
Total Anions: 22.86 meq/1

Cation-Anion Difference: 0.61 meq/T

TRACE ELEMENTS, DISSOLVED

-" -\

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/
Vanadium as V -0.05 mg/]
Zinc as In -0.02 mg/1

A minus siqgn indicates less than the reported value was present in the

sample




Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date
Identification: TW26 Job No.
Laboratory Number: 77469 Sheet
Date Sampled: 3-01-85
pH, standard units: 7.6
Conductivity, umhos/cm: 2040
Total Dissolved Solids
(at 180 C), mg/1: 1560
Sodium Adsorption Ratio (SAR): 1.16
CATIONS
Total Hardness as CaC03: 988 mg/1 19.75
Calcium as Ca: 117 mg/1 5.84
Magnesium as Mg: 169 mg/1 13.91
Sodium as Na: 84 mg/1 3.65
Potassium as K: 16 mg/1 0.41
Total Cations: 23.81
ANIONS
Total Alkalinity as CaC03: 339 mg/1 6.78
Bicarbonate Alkalinity as HCO3 414 mg/1 6.78
Carbonate Alkalinity as C03: 0 mg/1 0.00
Hydroxide Alkalinity as OH: 0 mg/1 0.00
Chloride as C1: 179 mg/1 5.05
Fluoride as F: 0.76 mg/1 0.04
Nitrate + Nitrite as N: 7.15 mg/1 0.51
Sulfate as S04: 536 mg/1 11.16
Total Anions: 23.54
Cation-Anion Difference: 0.27

TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Yanadium as V
Zinc as In

A minus sign indicates less than the reported value was present in the

sample

-0.005 mg/1
-0.005- mg/1
-0.02 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1
1.15 mg/1
0.006 mg/1
-0.02 mg/1
-0.05 mg/1
0.07 mg/1

March 14, 1985
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Northern Engineering & Testing. InC.

Client: MONSANTO, INC.
Identification: TW27
Laboratory Number: 77470

Date Sampled: 2-24-85

pH, standard units: 7.5
Conductivity, umhos/cm: 1710

Total Dissolved Solids
(at 180 C), mg/1: 1310
Sodium Adsorption Ratio (SAR): 1.96

CATIONS
Total Hardness as CaC03: 687 mg/1
Calcium as Ca: 168 mg/1
Magnesium as Mg: 65 mg/1
Sodium as Na: 118 mg/1
Potassium as K: 17 mg/1

Total Cations:

ANIONS
Total Alkalinity as CaC03: 254 mg/1
Bicarbonate Alkalinity as HCO3 310 mg/1
Carbonate Alkalinity as CO03: 0 “mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 65 mg/1
Fluoride as F: 2.68 mg/1
Nitrate + Nitrite as N: 12.0 mg/]

Sulfate as S04: 538 mg/1
, Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As 0.006 mg/1
Cadmium as Cd 0.023 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.15 mg/1
Selenium as Se 0.028 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as ZIn 0.09 mg/1

Date

Job

No.

Sheet

OO

19.

b
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March 14, 1985
79-920-1
22 of 48

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/]
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample




Northern Engineering & Testing. Inc. I
Client: MONSANTO, INC. Date March 14, 1985 .
Identification: TW28 Job No. 79-920-1
Laboratory Number: 77471 Sheet 23 of 48
Date Sampled: 2-23-85 .
pH, standard units: 7.1 '
Conductivity, umhos/cm: 1460
Total Dissolved Solids A
(at 180 C), mg/1: 1080
Sodium Adsorption Ratio (SAR): 0.29
CATIONS '
Total Hardness as CaCO03: 821 mg/1 16.41 meq/1
Calcium as Ca: 182 mg/1 9.08 meq/1
Magnesium as Mg: 89 mg/1 7.33 meq/1 '
Sodium as Na: 19 mg/1 0.83 meq/1
Potassium as K: 6 mg/1 0.15 meq/1
Total Cations: 17.39 meq/1 '
ANIONS
Total Alkalinity as CaC03: 736 mg/1 14.72 meq/1 l
Bicarbonate Alkalinity as HCO3 898 mg/1 14.72 meq/1
Carbonate Alkalinity as CO03: 0 mg/1 0.00 meq/1 ,
Hydroxide Alkalinity as OH: 0 mg/} 0.00  meg/1 'l
Chloride as Cl: 27 mg/1 0.76 meq/1
Fluoride as F: 0.22 mg/1 0.01 meq/1
Nitrate + Nitrite as N: 3.68 mg/1 0.26 meq/ ‘
Sulfate as S04: 78 mg/1 1.62 meq/1 '
: Total Anions: 17.37 meq/1
Cation-Anion Difference: 0.02 meq/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as ZIn

A minus sign indicates

sample

TRACE ELEMENTS, DISSOLVED

mg/1
mg/1

less than the reported value was present in the
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Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW33 Job No. 79-920-1
Laboratory Number: 77473 Sheet 25 of 48
Date Sampled: 2-28-85
pH, standard units: 7.6
Conductivity, umhos/cm: 894
Total Dissolved Solids
(at 180 C), mg/1: 562
Sodium Adsorption Ratio (SAR): 0.32
CATIONS
Total Hardness as CaC03: 479 mg/1 9.58 meq/1
Calcium as Ca: 126 mg/1 6.29 meq/1
Magnesium as Mg: 40 mg/1 3.29 meq/1
Sodium as Na: 16 mg/1 0.70 meq/1
Potassium as K: ' 2 mg/1 0.05 meq/1
Total Cations: 10.33 meq/1
ANIONS
Total Alkalinity as CaC03: 402 mg/1 8.04 meq/1
Bicarbonate Alkalinity as HCO3 491 mg/1 8.04 meq/1 -
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 23 mg/1 0.65 meq/1
Fluoride as F: : 0.24 mg/1 0.01 meq/1
Nitrate + Nitrite as N: 2.60 mg/1 0.19 meq/1
Sulfate as S04: 43 mg/1 0.90 meq/1
. Total Anions: 9.79 meq/]
Cation-Anion Difference: 0.54 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V 0.30 mg/1
Zinc as Zn 0.03 mg/1

A minus sign indicates less than the reported value was present in the
sample :



Northern Engineering & Testing, inc. l

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW34 Job No. 79-920-1 l
Laboratory Number: 77475 Sheet 27 of 48
Date Sampled: : 2-26-85 :
pH, standard units: 7.4 '
Conductivity, umhos/cm: 1190
Total Dissolved Solids
(at 180 C), mg/1: 852 l
Sodium Adsorption Ratio (SAR):- 0.30
CATIONS I
Total Hardness as CaC03: 698 . mg/1 13.96 meq/1
Calcium as Ca: 123 mg/1 6.14 meq/1
Magnesium as Mg: 95 mg/1 7.82 meq/1 '
Sodium as Na: 18 mg/1 0.78 meq/1
Potassium as K: 6 mg/1 0.15 meq/1
Total Cations:  14.89  meq/] .
ANIONS
Total Alkalinity as CaC03: 402 mg/1 8.04 meq/1 l
Bicarbonate Alkalinity as HCO3 491 mg/1 8.04 meq/1 -
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1 .l
Chloride as Cl: 64 mg/1 1.81 meq/1
Fluoride as F: 0.44 mg/1 0.02 meq/1
Nitrate + Nitrite as N: 0.65 mg/1 0.05 meq/1
Sulfate as S04: 213 mg/1 4.43 meq/1
' Total Anions: 14.35 meq/1
Cation-Anion Difference: 0.54 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe 0.16 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.27 mg/1
Selenium as Se -0.005 mg/1 l
Silver as Ag -0.02 mg/1
Vanadium as V ‘ -0.05 mg/1
Zinc as Zn -0.02 mg/1

A minus sign indicates less than the reported value was present in the
sample
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Northern Engineering & Testing. Inc.

Client: MONSANTO, INC.
Identification: PW1
Laboratory Number: 77488
Date Sampled: 2-26-85
pH, standard units: 7.1
Conductivity, umhos/cm: 1380
Total Dissolved Solids
(at 180 C), mg/1: 922
Sodium Adsorption Ratio (SAR): 1.21
CATIONS
Total Hardness as CaC03: 629 mg/1
Calcium as Ca: 135 mg/1
Magnesium as Mg: 71 mg/1
Sodium as Na: 70 mg/1
Potassium as K: 19 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaC03: 419 mg/1
Bicarbonate Alkalinity as HCO3 511 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 109 mg/1
Fluoride as F: 1.60 mg/1
Nitrate + Nitrite as N: 6.52 mg/1
Sulfate as S04: 172 mg/1

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As 0.008 mg/1
Cadmium as Cd 0.201 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se 0.025 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.24 mg/1

Date
Job No.
Sheet

12.58
6.74
5.84
3.04
0.49
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A minus sign indicates less than the reported value was present in the

sample




Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: PW2 Job No. 79-920-1
Laboratory Number: 77489 Sheet 4] of 48
Date Sampled: 2-26-85
pH, standard units: 7.1
Conductivity, umhos/cm: 1260
Total Dissolved Solids
(at 180 C), mg/1: 754
Sodium Adsorption Ratio (SAR): 0.69
CATIONS
Total Hardness as CaC03: 572 . mg/1 11.44 meq/1
Calcium as Ca: 127 mg/1 6.34 meq/1
Magnesium as Mg: 62 mg/1 5.10 meq/1
Sodium as Na: 38 mg/1 1.65 meq/1
Potassium as K: 10 mg/1 0.26 meq/1
Total Cations: 13.35 meq/1
ANIONS
Total Alkalinity as CaC03: 416 mg/1 8.32 meq/1
Bicarbonate Alkalinity as HCO3 508 mg/1 8.32 .meq/1
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 58 mg/1 1.64 meq/1
Fluoride as F: 0.79 mg/1 0.04 meq/1
Nitrate + Nitrite as N: 6.10 mg/1 0.44 meq/1
Sulfate as S04: 100 mg/1 2.08 meq/1
Total Anions: 12.52 meq/1
Cation-Anion Difference: 0.83 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.027 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb . -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se 0.009 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.02 mg/1

A minus sign indicates less than the reported value was present in the
sample
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Northern Engineering & Testing, IncC.
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Client: MONSANTO, INC. Date March 14, 1985
Identification: PW3* Job No. 79-920-1
Laboratory Number: 77490 Sheet 42 of 48
Date Sampled: 2-23-85
pH, standard units: 7.2
Conductivity, umhos/cm: 1040
Total Dissolved Solids
(at 180 C), mg/1: 675
Sodium Adsorption Ratio (SAR): 0.54
CATIONS
Total Hardness as CaC03: 551 mg/1 11.01 meq/1
Calcium as Ca: 125 mg/1 6.24 meq/1
Magnesium as Mg: 58 mg/1 4.77 meq/1
Sodium as Na: 29 mg/] 1.26 meq/1
Potassium as K: 9 mg/1 0.23 meq/1
Total Cations: 12.50 meq/1
ANIONS
Total Alkalinity as CaCO3: 410 mg/1 8.20 meq/1
Bicarbonate Alkalinity as HCO3 500 mg/1 8.20 meq/1
Carbonate Alkalinity as CO3: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 45 mg/1 1.27 meq/1
Fluoride as F: 0.58 mg/1 0.03 meq/1
Nitrate + Nitrite as N: 5.38 mg/1 0.38 meq/1
Sulfate as S04: 84 mg/1 1.75 meq/1
Total Anions: 11.63 meq/1
Cation-Anion Difference: 0.87 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.016 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.02 mg/1

A minus sign indicates less than the reported value was present in the

sample

*Metals bottle was labeled P33




Northern Engineering & Testing. Inc.

Client: MONSANTO, INC. Date = March 14, 1985
Identification: TW2 Job No. 79-920-1
Laboratory Number: 77450 Sheet 2 of 48
Date Sampled: 2-21-85 .
pH, standard units: 7.4
Conductivity, umhos/cm: 1020
Total Dissolved Solids
(at 180 C), mg/1: 709
Sodium Adsorption Ratio (SAR): 0.27
CATIONS
Total Hardness as CaC03: 514 mg/1 10.28 meq/1
Calcium as Ca: 112 mg/1 5.59 meq/1
Magnesium as Mg: ' 57 mg/1 4.69 meq/1
Sodium as Na: 14 mg/1 0.61 meq/1
Potassium as K: 5 mg/1 0.13 meq/1
Total Cations: 11.02 meq/1
ANIONS
Total Alkalinity as CaCO03: 430 mg/1 8.60 meq/1
Bicarbonate Alkalinity as HCO3 525 mg/1 8.60 meq/1
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 21 mg/] 0.59 meq/1
Fluoride as F: 0.27 mg/1 0.01 meq/1
Nitrate + Nitrite as N: 4.78 mg/1 0.34  meq/] .
Sulfate as 504: 56 mg/1 1.17 meq/
Total Anions: 10.71 meq/1
Cation-Anion Difference: 0.31 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se - -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/
Zinc as In 0.58 - mg/1

A minus sign indicates less than the reported value was present in the
sample
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' v Northern Engineering & Testing, Inc.
A Y
-"' Water Analysis
@ cient: MONSANTO, INC. November 27, 1984
e Identification: Dock Job No. 79-920-1
l Laboratory Number: 75930 Sheet 4 of 34
Date Sampled: 11-09-84
' pH, standard units: 6.2
' Conductivity, umhos/cm: 1522
Total Dissolved Solids
(at 180 C), mg/1: 906
l Sodium Adsorption Ratio (SAR): 0.53
CATIONS
l Total Hardness (CaC03): 750 mg/1 14.99  meq/1
Calcium (Ca): 109 mg/1 5.44 meq/1
Magnesium (Mg): 116 mg/1 9.55 meq/1
l Sodium (Na): 33 mg/1 1.44 megq/)
Potassium (K): 15 mg/1 0.38 meq/]
- Total Cations: 16.81 meq/]
. ANIONS
Total Alkalinity (CaC03): 801 mg/1 16.02 meq/1
. Bicarbonate Alkalinity (HC03): 978 mg/1 16.02 meq/1
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/1
f Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/1
l. Acidity (CaC03): N/A mg/1 0.00 meq/1
Chloride (C1): 24 mg/] 0.68 meq/]
Fluoride (F): 0.44 mg/1 0.02 megq/1
Nitrate + Nitrite (N): 0.15 mg/1 0.01 meq/!
Sulfate (S04): 50 mg/1 1.04 meg/]
Total Anions: 17.77  megq/]
Cation-Anion Difference: 0.96 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
; Cadmium as Cd = -0.005 mg/1
Chromium as Cr -0.02 mg/1
I Iron as Fe , 5.79 mg/1
Lead as Pb -0.02 mg/1
’ Manganese as Mn 0.22 mg/1
l Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/]
,f Vanadium as V -0.02 mg/1
I Zinc as In -0.02 mg/1




Northern Engineering & Testing, Inc.

. Water Analysis

Client : MONSANTO, INC.
Identification: Southwest Springs
Laboratory Number: 75933
Date. Sampled: 11-09-84
pH, standard units: - 6.8
Conductivity, umhos/cm: 1660
Total Dissolved Solids
(at 180 C), mg/1: 1040
Sodium Adsorption Ratio (SAR): 0.80
CATIONS
Total Hardness (CaC03): 893 mg/1
Calcium (Ca): 130 mg/1
Magnesium (Mg): 138 . mg/1
Sodium (Na): 55 mg/1
Potassium (K): 16 mg/1
Total Cations:
ANIONS
Total Alkalinity (CaC03): 792 mg/1
Bicarbonate Alkalinity (HC03): 967 mg/]
Carbonate Alkalinity (C03): 0 mg/1
Hydroxide Alkalinity (OH): 0 mg/1
Acidity (CaC03): N/A mg/1
Chloride (C1): 42 mg/1
Fluoride (F): 1.26 mg/1
Nitrate + Nitrite (N): 6.91 mg/1
Sulfate (S04): - 134 mg/1
Total Anions:
Cation-Anion Difference:
TRACE ELEMENTS, DISSOLVED
Arsenic as As -0.005 mg/1
Cadmium as Cd 0.007 mg/1
Chromium as Cr -0.02 - mg/l
Iron as Fe -0.05 mg/1
Lead as Pb ' -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se 0.007 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.02 mg/1

Zinc as In 0.07 mg/1

17.85
6.49
11.36
2.39
0.41
20.65

15.84
15.84
0.00
0.00
0.00
1.18
0.07
0.49
2.79
20.37
0.28
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Northern Engineering & Testing. Inc.

Water Analysis

Client : MONSANTO, INC. November 27, 1984

Identification: Mormon Springs Job No. 79-920-1
Laboratory Number: 75932 Sheet 6 of 34
Date Sampled: : 11-09-84 '
pH, standard units: 7.0
Conductivity, umhos/cm: 1490
Total Dissolved Solids
(at 180 C), mg/1: 922
Sodium Adsorption Ratio (SAR): 1.26
CATIONS
Total Hardness (CaC03): 642 mg/1 12.84 meq/1
Calcium (Ca): 127 mg/1 6.34 meq/1
Magnesium (Mg): 79 mg/1 6.50 meq/1
Sodium (Na): 73 mg/1 3.18 meq/1
Potassium (K): 27 mg/1 ’ 0.69 meq/1
Total Cations: 16.71 meq/1
ANIONS
Total Alkalinity (CaC03): 339 mg/1 6.78 meq/]
Bicarbonate Alkalinity (HCO3): 414 mg/1 6.78 meq/1
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/1
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/1
Acidity (CaC03): N/A mg/1 0.00 meq/]
Chloride (C1): 112 mg/1 3.16 meq/1
Fluoride (F): 9.77 mg/1 0.51 meq/]
Nitrate + Nitrite (N): 4.48 mg/1 0.32 meq/1
Sulfate (S04): 285 mg/1 5.93 meq/)
Total Anions: 16.70 meq/1
Cation-Anion Difference: 0.01 meq/]

TRACE ELEMENTS, DISSOLVED

Arsenic as As 0.005 mg/1
Cadmium as Cd 0.038 mg/1
Chromium as Cr -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se 0.011 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V 0.03 mg/1
Zinc as In 0.3 mg/1




Northern Engineering & Testing, Inc.

\ Water Analysis

Client : MONSANTO, INC.
Identification: Calf
Laboratory Number: 75929
Date Sampled: 11-09-84
pH, standard units: 7.0
Conductivity, umhos/cm: 1490
Total Dissolved Solids
(at 180 C), mg/1: 1030
Sodium Adsorption Ratio (SAR): 1.14
CATIONS
Total Hardness (CaC03): 651 mg/1 13.01
Calcium (Ca): 132 mg/1 6.59
Magnesium (Mg): 78 mg/1 6.42
Sodium (Na): 67 mg/] 2.91
Potassium (K): 25 mg/1 0.64
Total Cations: 16.56
ANIONS
Total Alkalinity (CaC03): 317 mg/1 6.34
Bicarbonate Alkalinity (HC03): 387 mg/1 6.34
Carbonate Alkalinity (C03): 0 mg/1 0.00
Hydroxide Alkalinity (OH): 0 mg/1 0.00
Acidity (CaC03): N/A mg/1 0.00
Chloride (C1): 91 mg/1 2.57
Fluoride (F): 8.14 mg/1 0.43
Nitrate + Nitrite (N): 7.76 mg/1 0.55
Sulfate (S04): 328 mg/1 6.83
Total Anions: 16.72
Cation-Anion Difference: 0.16

TRACE ELEMENTS, DISSOLVED

Arsenic as As 0.006 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se 0.026 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V 0.03 mg/1

Zinc as In 0:08 mg/1
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Northern Engineering & Testing. Inc.

Water Analysis

Client : MONSANTO, INC.
Identification: TW7A
Laboratory Number: 75939
Date Sampled: 11-10-84
pH, standard units: 5.2
Conductivity, umhos/cm: 15
Total Dissolved Solids
(at 180 C), mg/1: 30
Sodium Adsorption Ratio (SAR): 0.16
CATIONS
Total Hardness (CaC03): 7 mg/1
Calcium (Ca): -1 mg/1
Magnesium (Mg): -1 mg/1
Sodium (Na): -1 mg/1
Potassium (K): -1 mg/1
Total Cations:
ANIONS
Total Alkalinity (CaC03): 2 mg/1
Bicarbonate Alkalinity (HC03): 2 mg/1
Carbonate Alkalinity (C03): 0 mg/1
Hydroxide Alkalinity (OH): 0 mg/1
Acidity (CaC03): N/A mg/1
Chloride (C1): -1 mg/1
Fluoride (F): -0.1 mg/1
Nitrate + Nitrite (N): -0.05 mg/1

Sulfate (S04): -1 mg/1
. Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

- - - - - - - . - -

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
- Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/]
Manganese as Mn -0.02 mg/]
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V 0.04 mg/1
Zinc as In -0.02 mg/1
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Northern Engineering & Testing. InC.

Water Analysis

Client : MONSANTO, INC.
Identification: TW13A
Laboratory Number: 75946
Date Sampled: 11-07-84
pH, standard units: 6.6
Conductivity, umhos/cm: 10
Total Dissolved Solids
(at 180 C), mg/1: 22
Sodium Adsorption Ratio (SAR): - 0.16
CATIONS
Total Hardness (CaC03): 7 mg/] 0.13
Calcium (Ca): -1 mg/1 0.05
Magnesium (Mg): -1 mg/] 0.08
Sodium (Na): -1 mg/1 0.04
Potassium (K): -1 mg/1 0.03
Total Cations: 0.20
ANIONS
Total Alkalinity (CaC03): 2 mg/1 0.04
Bicarbonate Alkalinity (HCO03): 2 mg/1 0.04
Carbonate Alkalinity (C03): 0 mg/1 0.00
Hydroxide Alkalinity (OH): 0 mg/1 0.00
Acidity (CaC03): N/A mg/1 0.00
Chloride (C1): -1 mg/1 -0.03
Fluoride (F): -0.1 mg/1 -0.01
Nitrate + Nitrite (N): -0.05 mg/1 0.00
Sulfate (S04): -1 mg/ -0.02
Total Anions: 0.04
Cation-Anion Difference: 0.16

TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Iron as Fe

Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

-0.005 mg/1

-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1
-0.02 mg/1

-0.005 mg/1
-0.02 mg/1
0.03 mg/1
-0.02 mg/1

+
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Northern Engineering & Testing, Inc.

Water Analysis

Client : MONSANTO, INC. November 27, 1984
Identification: TW17A Job No. 79-920-1
Laboratory Number: 75951 Sheet 25 of 34
Date Sampled: 11-08-84
pH, standard units: 6.7
Conductivity, umhos/cm: 23
Total Dissolved Solids
(at 180 C), mg/1: 24
Sodium Adsorption Ratio (SAR): 0.16
CATIONS
Total Hardness (CaC03): 7 mg/1 0.13  meq/1
Calcium (Ca): -1 mg/1 0.05 meq/1
Magnesium (Mg): -1 mg/1 0.08 meq/]
Sodium (Na): -1 mg/1 0.04 meq/l
Potassium (X): ' -1 mg/1 0.03 meq/1
Total Cations: 0.20 meq/]
ANIONS
Total Alkalinity (CaC03): 7 mg/1 0.14 meq/1
Bicarbonate Alkalinity (HCO03): 9 mg/1 0.14 meq/1
Carbonate Alkalinity (C03): 0 mg/1 0.00 meqg/}
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meqg/1
Acidity (CaC03): N/A mg/1 0.00 meq/]
Chloride (C1): -1 mg/1 -0.03 meq/]
Fluoride (F): 0.1 mg/1 0.01 meq/1
Nitrate + Nitrite (N): -0.05 mg/1 0.00 meq/1
Sulfate (S04): -1 mg/1 -0.02 meq/1
Total Anions: 0.15 meqg/1
Cation-Anion Difference: 0.05 meq/]

TRACE ELEMENTS, DISSOLVED

- — - - = G o S -

-0.005

Arsenic as As mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.02 mg/]
Zinc as In -0.02 mg/1




Northern Engineering & Testing, Inc.

Water Analysis

Client : MONSANTO, INC.
Identification: TW21A
Laboratory Number: 76010
Date Sampled: 11-13-84
pH, standard units: 6.1
Conductivity, umhos/cm: 8
Total Dissolved Solids
(at 180 C), mg/1: 4
Sodium Adsorption Ratio (SAR): 0.86
CATIONS
Total Hardness (CaC03): 7 mg/1 0.13
Calcium (Ca): -1 mg/1 0.05
Magnesium (Mg): -1 mg/1 0.08
Sodium (Na): 5 mg/1 0.22
Potassium (K): -1 mg/1 0.03
Total Cations: 0.38
ANIONS
Total Alkalinity (CaC03): 11 mg/1 0.22
Bicarbonate Alkalinity (HC03): 13 mg/1 0.22
Carbonate Alkalinity (C03): 0 mg/1 0.00
Hydroxide Alkalinity (OH): 0 mg/1 0.00
Acidity (CaC03): N/A mg/1 0.00
Chloride (C1): 1 mg/1 0.03
Fluoride (F): -0.1 mg/1 -0.01
Nitrate + Nitrite (N): -0.05 mg/1 0.00
Sulfate (S04): -1 mg/1 -0.02
Total Anions: 0.25
Cation-Anion Difference: 0.13

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr 0.006 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.02 mg/1
Zinc as In -0.02 mg/1
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l"lb Client :

Arsenic as As
Cadmium as Cd
Chromium as Cr
Iron as Fe

Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

a

Northern Engineering & Testing, Inc.

Water Analysis

MONSANTO, INC.

TRACE ELEMENTS, DISSOLVED

-0.005 mg/]
-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1
-0.02 mg/1
-0.005 mg/1
-0.02 mg/ 1
0.06 mg/1
0.05 mg/1

i Identification: SWG
$l Laboratory Number: 75998
Date Sampled: 11-14-84
{' pH, standard units: 7.3
; Conductivity, umhos/cm: 1370
Total Dissolved Solids
{ (at 180 C), mg/1: 980
i' Sodium Adsorption Ratio (SAR): 1.03
i CATIONS
- ee=se--
l Total Hardness (CaC03): 604 mg/1 12.07
; Calcium (Ca): 123 mg/1 6.14
| Magnesium (Mg): 72 mg/1 5.93
i Sodium (Na): ' 58 mg/1 2.52
Potassium (K): 23 mg/1 0.59
. Total Cations: 15.18
ANIONS
I Total Alkalinity (CaC03): 311 mg/1 6.22
Bicarbonate Alkalinity (HCO03): 380 mg/1 6.22
Carbonate Alkalinity (C03): 0 mg/1 0.00
§ . Hydroxide Alkalinity (OH): 0 mg/1 0.00
I Acidity (CaC03): N/A mg/1 0.00
Chloride (C1): 81 mg/1 2.28
; Fluoride (F): 6.2 mg/1 0.33
l Nitrate + Nitrite (N): 7.46 mg/1 0.53
Sulfate (S04): 277 mg/1 5.77
; Total Anions: 15.13
Cation-Anion Difference: 0.05
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Northern Engineering & Testing, Inc. -

Water Analysis

Client : . MONSANTO, INC. November 28, 1984 '
Identification: Nelson Job No. 79-920-1 ()
Laboratory Number: 75997 Sheet 2 of 16
Date Sampled: 11-14-84 i
pH, standard units: 7.5 .
Conductivity, umhos/cm: 695 '
Total Dissolved Solids
(at 180 C), mg/1: 498
Sodium Adsorption Ratio (SAR): 0.55 I
CATIONS
Total Hardness (CaC03): 300 mg/1 6.00 meq/l l
Calcium (Ca): 79 mg/1 3.94 meqg/]
Magnesium (Mg): 25 mg/1 2.06 meq/1 ,
Sodium (Na): ' 22 mg/1 0.96 meq/] )
Potassium (K): 4 mg/1 0.10 meq/l '
Total Cations: 7.06 meq/1
ANIONS '
Total Alkalinity (CaC03): 195 mg/1 3.90 meq/]
Bicarbonate Alkalinity (HCO3): 238 mg/1 3.90 meq/] '
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/]
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/1
Acidity (CaC03): N/A mg/1 0.00 meq/1 ‘
Chloride (C1): 52 mg/1 1.47 meq/1
Fluoride (F): 0.13 mg/1 0.01 meq/1
Nitrate + Nitrite (N): 13.8 mg/1 0.99 meq/1
Sulfate (S04): - 48 mg/1 1.00 meq/]
Total Anions: 7.37 meq/1
Cation-Anion Difference: 0.31 meq/]

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 1.21 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.02 mg/1
Zinc as In 0.09 mg/1
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l . Northern Engineering & Testing, InC.

" Water Analysis

Client : MONSANTO, INC. November 28, 1984
Identification: SWC Job No. 79-920-1
Laboratory Number: 75999 Sheet 4 of 16
Date Sampled: 11-14-84

pH, standard units: . 7.3
Conductivity, umhos/cm: 2020
Total Dissolved Solids

(at 180 C), mg/1: 1250
Sodium Adsorption Ratio (SAR): 3.28

l CATIONS

| Total Hardness (CaC03): 564 mg/1 11.27  meq/1
Calcium (Ca): 140 mg/1 6.99 meq/]
Magnesium (Mg): : 52 mg/1 4.28 meq/1
Sodium (Na): 179 mg/1 7.79 meq/1
Potassium (K): 9 mg/1 0.23 meq/]
Total Cations: 19.29 meq/]
ANIONS
Total Alkalinity (CaC03): 416 mg/1 8.32 meq/]
Bicarbonate Alkalinity (HC03): 508 mg/1 8.32 meq/l
' " Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/]
l Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/1
Acidity (CaC03): N/A mg/1 0.00 meq/1
. Chloride (C1): 186 mg/1 5.25 meg/1
' Fluoride (F): 0.29 mg/1 0.02 meq/]
Nitrate + Nitrite (N): 12 mg/1 0.86 meq/1 \ X
Sulfate (S04): 379 mg/1 7.89 meq/1 \ %o |
' Total Anions:  22.34 meq/1 dand vl
l Cation-Anion Difference: 3.05 meq/l \‘v"?‘i\& &(w“
A
; TRACE ELEMENTS, DISSOLVED v It v X7 F“‘
_ Arsenic as As -0.005 mg/1 g\w}"' \c%
l Cadmium as Cd -0.005 mg/1 [
Chromium as Cr -0.02 mg/1 (59/’
Iron as Fe ' -0.02 mg/1
P Lead as Pb -0.02 mg/1
‘ Manganese as Mn 0.03 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
. Vanadium as V 0.44 mg/1
Zinc as In 0.27 mg/1
' Note: The cations and anions in this sample have been analyzed in triplicate.
‘ The average of those results are reported here. The cation-anion
difference is excessive; therefore, we do not feel this analysis is
' a complete accounting of the minerals in this sample.




Northern Engineering & Testing, InC.

Water Analysis

Client : MONSANTO, INC.
Identification: Lewis
Laboratory Number: 76000
Date Sampled: . 11-14-84
pH, standard units: 7.4
Conductivity, umhos/cm: 1140
Total Dissolved Solids
(at 180 C), mg/1: 792
Sodium Adsorption Ratio (SAR): 0.97
CATIONS
Total Hardness (CaC03): 542 mg/1 10.83
Calcium (Ca): 118 mg/1 5.89
Magnesium (Mg): .. 60 mg/1 4.94
Sodium (Na): ; 52 mg/1 2.26
Potassium (K): 8 mg/1 0.20
Total Cations: 13.29
ANIONS
Total Alkalinity (CaC03): 417 mg/1 8.34
Bicarbonate Alkalinity (HC03): 509 mg/1 8.34
Carbonate Alkalinity (C03): 0 mg/1 0.00
Hydroxide Alkalinity (OH): 0 mg/1 0.00
Acidity (CaC03): N/A mg/1 0.00
Chloride (C1): 55 mg/1 1.55
Fluoride (F): 0.35 mg/1 0.02
Nitrate + Nitrite (N): 9.28 mg/1 0.66
Sulfate (S04): : 120 mg/1 2.50
Total Anions: 13.07
Cation-Anion Difference: 0.22

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.005 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as In 0.06 mg/1
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Northern Engineering & Testing, inc.

Water Analysis

Client : MONSANTO, INC. November 28, 1984
Identification: Lab 1 Job No. 79-920-1
Laboratory Number: 76004 Sheet 9 of 16
Date Sampled: 11-14-84
pH, standard units: 6.0
Conductivity, umhos/cm: 9
Total Dissolved Solids
(at 180 C), mg/1: 8
Sodium Adsorption Ratio (SAR): 0.67
CATIONS
Total Hardness (CaC03): 7 mg/1 0.13 meq/]
Calcium (Ca): -1 mg/1 0.05 meq/1
Magnesium (Mg): -1 mg/1 0.08 meq/1
Sodium (Na): 4 mg/1 0.17 meq/1
Potassium (K): -1 mg/1 0.03 meq/]
Total Cations: 0.33 meq/]
ANIONS
Total Alkalinity (CaC03): 6 mg/] 0.12 meq/]
Bicarbonate Alkalinity (HCO03): 7 mg/1 0.12 meq/1
Carbonate Alkalinity (C03): 0 mg/1 0.00 meq/]
Hydroxide Alkalinity (OH): 0 mg/1 0.00 meq/1
Acidity (CaC03): N/A mg/1 0.00 meq/1
Chloride (C1): -1 mg/1 -0.03 meq/]
Fluoride (F): -0.1 mg/1 -0.01 meq/]
Nitrate + Nitrite (N): 0.12 mg/1 0.01 meqg/l
Sulfate (S04): -1 mg/1 -0.02 meq/1
Total Anions: 0.13 meq/1
Cation-Anion Difference: 0.20 meq/l

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Iron as Fe ’ -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/]
Vanadium as V 0.04 mg/1
Zinc as In -0.02 mg/1




Northern Engineering & Testing, Inc.

Client :
Identification:
Laboratory Number:
Date Sampled:

pH, standard units:
Conductivity, umhos/cm:
Total Dissolved Solids

(at 180 C), mg/1:

Sodium Adsorption Ratio (SAR):

Total Hardness (CaC03):
Calcium (Ca):

Magnesium (Mg):

Sodium (Na):

Potassium (K):

Total Alkalinity (CaC03):

Bicarbonate Alkalinity (HCO3):

Carbonate Alkalinity (C03):
Hydroxide Alkalinity (OH):
Acidity (CaC03):

Chloride (C1):

Fluoride (F):

Nitrate + Nitrite (N):
Sulfate (S04):

TRACE ELEMENTS, DISSOLVED

Arsenic as As
Cadmium as Cd
Chromium as Cr
Iron as Fe

Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as ZIn

MONSANTO,

Lab 2
76005
11-14-84

4.7
5

9
0.51

CATIONS
-1
-1

Total Cations:

ANIONS

N/A
-1
-0.1
0.08
-1

Total Anions:
Cation-Anion Difference:

-0.005
-0.005
-0.02
-0.05
-0.02
-0.02
-0.005

- =0.02

-0.02
-0.02

Water Analysis

mg/1
mg/1
mg/1
mg/1
mg/1

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

-0.02
0.00
0.00
0.00
0.00

-0.03

-0.01
0.01

-0.02
0.01
0.28

November 28, 1984 ‘

Job No. 79-920-1
Sheet 10 of 16

meq/1
meq/1
meq/1
meq/
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1




Northern Engineering & Testing. Inc.

Client: MONSANTO, INC.
Identification: TW38A
Laboratory Number: 77479
Date Sampled: 3-01-85
pH, standard units: 6.3
Conductivity, umhos/cm: 20
Total Dissolved Solids

(at 180 C), mg/1: 36
Sodium Adsorption Ratio (SAR): 1

CATIONS

Total Hardness as CaC03: 3 mg/1
Calcium as Ca: | mg/1
Magnesium as Mg: -1 mg/1
Sodium as Na: -1 mg/1
Potassium as K: -1 mg/1

Total Cations:

ANIONS
Total Alkalinity as CaCO03: -1 mg/1
Bicarbonate Alkalinity as HCO3 0 mg/1
Carbonate Alkalinity as CO3: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: -1 mg/1
Fluoride as F: -0.10 mg/1
Nitrate + Nitrite as N: 0.06 mg/1
Sulfate as S04: -1 mg/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

- e - - . = - - - - - = -

-0.005 mg/1
-0.005 mg/1
-0.02 mg/1
-0.02 mg/1
-0.05 ~ mg/1
-0.02 mg/1
-0.02 mg/1
-0.005 mg/1
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1

Date
Job No.
Sheet

0.05
0.05
-0.08
-0.04
-0.03
0.20

-0.02
0.00
0.00
0.00

-0.03

-0.01
0.00

-0.02
0.06
0.14

March 14, 1985
79-920-1
31 of 48

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample




Appendix 1

Quality Assurance/Quality Control Determinations




600 South 25th St.
Box 30615

Engineering (4006) 248-9161

and Testing, Inc.

December 14, 1984

Monsanto, Inc.
P 0 Box 816
Soda Springs, ID 83276

ATTENTION: Mr. Bill Condie

Gentlemen:

Enclosed is a summary of the quality assurance data generated durina the
analysis of samples your firm submitted on 11/15/84 and 11/16/84. This
data is that which is compared to the quality assurance guidelines I sent
to you by mail in September.

Several points should be made regarding this data:

1.

Because of the range of sample concentrations, arsenic and selenium
spikes were generated at or near the detectable limit of the method.
Hence, a wider variation 1in percent recovery can be expected. For
instance, a spike or control of known value 0.007 mg/1 can feasibly
be recovered as 0.006 or 0.008 mg/1. This variation would result in
87 to 113% recovery. This appears to be a wide variation in results

on a percentage basis, but is actually within acceptable limits for

that range of concentrations (0.005 - 0.010).

Control samples for sulfate, fluoride, and nitrate were not analyzed
with this data. They were run with another batch of analyses earlier
that week. This practice is part of our quality assurance procedures.
However, in future analysis of your firm's samples, a known control
will be included, regardless of the occurrence of the last test.

A1l control samples used are purchased from Environmental Resource
Associates (ERA) or the Environmental Protection Agency. The values
reported are the percent recovery [(observed value # true value) x
100] values for these analyses. None of the control concentrations
observed during these tests were outside the allowable range as
listed by the control manufacturer.

A11 standards are prepared from NBS traceable solutions or primary
standard solids. Blank solutions are analyzed with all samples and
standards.

Billings. Montana 59107



Northern Engineering & Testing, Inc.

Monsanto, Inc. December 14, 1984

" Soda Springs, ID Page 2

o

cC:

The quality of the sulfate data generated before 12/3/84 was poor
despite quality assurance measures. This poor quality was apparently
due to the method used and the 1lack of control samples being
analyzed. A large number of duplicate analyses were performed as it
has been our experience that precision is a problem with the auto-
mated methylthymol blue procedure. However, it became apparent after
reviewing all other data generated that accuracy was a problem in the
analysis of sulfates. Unfortunately, this problem was not recognized
before results were reported. The quality assurance data reported
here is that generated in the second determination of sulfate in your
samples. Values in parenthesis are concentrations generated by the
barium chloride gravimetric method. These confirm the values gen-
erated by the automated method.

We apologize for any inconvenience this has caused. Enclosed are reports
revised for the correct values for all parameters. You can be assured we
have taken steps to correct these problems in our laboratory.

If you have any questions regarding this data summary, please contact me.
Thank you for using our services.

Very truly yours,

. .0 X J’}‘ —
*Km O

Kathleen A. Smit
Chemical Laboratory Manager

KAS:rmr

Enclosures

Mr. Douglas Morell
Golder & Associates

2950 Northrup Way
Bellevue, WA 98004-1486



sample Identification:

Effluent

Hooper Dock Mormon W22

Lab No.: 75928 75921 75930 75932 75953  TTTTC Standard------  “77777TTT Control ---------
pH, standard units 7.0, 7.0 7.00, 4.00 7.00
Conductivity, umhos/cm 1490, 1490 2767, 1413, 718 147 1413
Total Dissolved Solids 9j0, 1010
Calcium 114, 116 110, 109 127, 122 5, 20, 50, 100, 206 104%, 87, 92, 100%, 115%,
108%, 114%

Magnesium 53, 55 122, 16 81, 79 5, 20, 50, 100, 206 110%, 94, 88, 94%, 95%, 105%,
Sodium 82, 83 34, 33 71, 73 5, 20, 50, 100, 200 1??2, 94, 95, 96%, 105%, 98%,
Potassium 15, 15 2, 5, 10, 20 -
Total Alkalinity 831, 840 1120 100%
Chloride 130, 134 50 100%
Fluoride 0.44, 0.46 0.1, 1.0, 10.0 90%, 98%
NitratesNitrite S 0.15, 0.15 0.05, 0.10, 0.25, 89%, 90%, 95%, 95%
Sulfate (E}g’ ??g\g 35, 38 5 5 854, 847 Oég?'léé?oéoglogoo 97%, 84%, 885, 108%
Arsenic T -0.005,-0.005 0.005, 0.010, 0.020 91%
Cadmium 0.005, 0.010, 0.020 87%, 113%, 98%
Chromium -0.02, -0.02 0.02, 0.05, 0.10, 98%, 119%
Iron 0.17, 0.20 8:85,56?05, 0.10, 93%, 112%°
Lead 1.13, 1.20 é:gé,sboos, 0.10, 87%, 102%
Manganese é:gé,sb?os, 0.10 99%, 110%
Selenium -0.005,-0.005 8:865?'8.010, 0.020 92%
Silver -0.02, 0.03 0.02, 0.05, 0.10, 106%
Vanadium -0.02,-0.02 8:82,56905, 0.10, 91%, 100%
tinc 0.30, 0.33 10'.%’2,5&)(?05, 0.10,

| 1.0, 5.0




- @ Sm em

Sample Identification: TW4 TW5 TWI TW8 ™io  eee- Standard------  ==-===--- Control ==--=--=-
Lab No.: 75935 75936 75941 75940 75942
pH, standard units 6.9, 7.0 7.00, 4.00 7.00 \
(e (¢
Conductivity, umhos/cm 1680, 1680 2767, 1413, 718 147 1413 R e (
v ,
Total Dissolved Solids 1590, 1590 !
e ) -
Calcium gey 171, 173 46, 42 5, 20, 50, 100, 206 104%, 87, 92, 100%, 115%
- 108%, T14%
Magnesium 9a3 116, 113 276, 276 5, 20, 50, 100, 206 110%, 94, 88, 94%, 95%, 105%,
o 108%
Sodium 88y ' 201, 193 54, 57 5, 20, 50, 100, 200 117%, 94, 95, 96%, 105%, 98%,
116%
Potassium 100% 22, 22 2,5,10,2  =mmmeoses
Total Alkalinity 1160,1150 1120 100%
Chloride 100% 50 100%
/?
Fluoride 101% 0.2, 0.25, 0.24 0.1, 1.0, 10.0 90%, 98%
NitratesNitrite 3% -0.05,-0.05 0.05, 0.10, 0.25, 89%, 90%, 95%,. 95%
e o~ 0.50, 1.00, 2.00
Sulfate (101, 125, 72, 73 42, 43, 46 50, 100, 200, 300 97%, 84%, 885, 108%
\140,/95% g
Arsenic ’?EE) -0.005,-0.005 0.005, 0.010, 0.020 91%
Cadmium 87> 0.005, 0.010, 0.020  87%, 113%, 98%
Chromium ‘87% 0.02, 0.05, 0.10, 98%, 119%
s 1.0, 5.0 o
Iron T117%) 0.02, 0.05, 0.10, 93%, 112%
— 1.0, 5.0 .
Lead 0.02, 0.05, 0.10, 87%) 102%
1.0, 5.0 s
Manganese 99% -0.005,-0.005 0.02, 0.05, 0.10 99%, 110%
1.0, 5.0
Selenium 100% 0.005, 0.010, 0.020 92%
Silver Q23 0.02, 0.05, 0.10, 106%
. - 1.0, 5.0
Vanadium 106%  97% 0.02, 0.05, 0.10, 91%, 100%
. . 1.0, 5.0
Zinc §E§%5 0.06, 0.03 0.02, 0.05, 0.10,
: 1

.0, 5.0




TW13 TW27

Sample Identification: TW23 TWIZA o ctandapdeceeme  ==m-mm=-= CoOntrol ---------
Lapro.: 75945 75945 75958 75951 Standard Control
pH, standard units 7.00, 4.00 /.00
Conductivity, umhos/cm 2767, 1413, 718, 147 1413 y i€
Total Dissolved Solids
Calcium 90% -1, -1 s, 20, 50, 100, 206 104%, 87, 92, 100%, 115%,
: 108%, 114%
Magnes ium 94% -1, - 5, 20, 50, 100, 206 110% 94, 88, 94%, 95%, 105%,
108%
Sodium 92% -1, 12 5, 20, 50, 100, 200 117% 94, 95, 96%, 105%, 98%,
116%
Potassium 100% 2,5, 10,2 mewwemees
Total Alkalinity 5, 10 1120 100%
Chloride 104% 50 100%
Fluoride 87% 0.1, 1.0, 10.0 90%, 98%
Nitrate+Nitrite 110% 0.05, 0.10, 0.25, 89%, 90%, 95%, 95%
0.50, 1.00, 2.00
Sulfate 90% 50, 100, 200, 300 97%, 84%, 885, 108%
Arsenic 98% 0.005, 0.010, 0.020 91%
Cadmium 0.005, 0.010, 0.020 87%, 113%, 98%
Chromium -0.02,-0.02 -0.02, -0.02 0.02, 0.05, 0.10, 98%, 119%
1.0, 5.0
Iron 5.50, 5.79 0.12, 0.12 0.02, 0.05, 0.10, 93%, 112%
1.0, 5.0
Lead , -0.02, -0.03 -0.02, -0.02 0.02, 0.05, 0.10, 87%, 102%
SN 1.0, 5.0
Manganese 0.32, 0.30 ( 0.36, 0.29 0.02, 0.05, 0.10 99%, 110%
. i~ T _ 1.0, 5.0
Selenium 120%) 0.005, 0.010, 0.020 92%
Silver -0.02, -0.02 -0.02, 0.03 0.02, 0.05, 0.10, 106%
: 1.0, 5.0
Vanadium 0.03, -0.02 0.06 0.02, 0.05, 0.10, 91%, 100%
. 1.0, 5.0
Zinc 0.12, 0.1 96% 0.10, 0.10 0.02, 0.05, 0.10,
1

.0, 5.0




—

W17 TW18

i ‘ - - -
'\' ’ ! . M N | R \ ' ) N

ek e TW24 TW26
sample ldentification:
Sample joentitication 75950 75952 75955 78957 7T Standard------  ----=---" Control -----==--
pH, standard units 7.5, 7.5 7.00, 4.00 7.00 .
Conductivity, umhos/cm 1800, 1820 2767, 1413, 718, 147 1413
Total Dissolved Solids 1400, 1380
Calcium 61. 72 93%, 200‘ 225; 111, 108 5, 20, 50, 100, 206  104%, 87, 92, 100%, 115%,
' ' 216 .. 108%, 114%
Magnesium 98%, 54, 31, 160, 167 5, 20, 50, 100, 206 110%, 94, 88, 94%, 95%, 105%,
46 108%
Sodium 96%, 168, 154, 85, 82 5, 20, 50, 100, 200 117%; 94, 95, 96%, 105%, 98%,
156 116%
Potassium 26, 26 102% 2,5,10,20  =mwemmees
Total Alkalinity 1120 100%
Chloride 97% 244, 233 50 100%
Fluoride 8.14, 8.52 99% 0.1, 1.0, 10.0 90%, 98%
Nitrate+Nitrite 1.26, 1.30 103% 0.05, 0.10, 0.25, 89%, 90%, 95%. 95%
0.50, 1.00, 2.00
Sulfate 336, 338 50, 100, 200, 300 97%, 84%, 885, 108%
Arsenic 0.006, 0.007 863 0.005, 0.010, 0.020 91%
Cadmium 0.087 0.005, 0.010, 0.020 87%, 113%, 98%
Chromium 0.02, 0.05, 0.10, 98%, 119%
1.0, 5.0
Iron 0.02, 0.05, 0.10, 93%, 112%
1.0, 5.0
Lead 0.02, 0.05, 0.10, 87%, 102%
1.0, 5.0 _ :
Manganese 0.02, 0.05, 0.10 99%, 110%
1.0, 5.0
Selenium 0.008, 0.008 100% 0.005, 0.010, 0.020 92%
Silver 0.02, 0.05, 0.10, 106%
4 - 1.0, 5.0
Vanadium 0.02, 0.05, 0.10, 91%, 100%
1.0, 5.0
Zinc 0.03, 0.03 - 84% 0.02, 0.05, 0.10,
: 1.0, 5.0




sample Identification: W29 Nelson PW3 Pz Standard------  cee-memen Control =-=e-eenm-
Lab No.: 75960 79999 76003 76002 anaar
PH, standard units 6.7, 6.6 7.00, 4.00 /.00
Conductivity, umhos/cm : 1230, 1230 2767, 1413, 718, 147 1413
Total Dissolved Solids 828, 850
Calcium 55, 186 136, 140, 144 122, 124 5, 20, 50, 100, 206 104%, 1?2, 92, 100%, 115%,
: ' : 108%, 114%°
Magnesium 78, 83, 84 51, 52, 53 59, 58 5, 20, 50, 100, 206 110%, 94, 88, 94%, 95%, 105%,
U 108% -
Sodium 735, 28, 28 176, 179, 182 42, 38 5, 20, 50, 100, 200 117%, 94, 95, 96%, 105%, 98%,
e S : 116%
Potassium 6, 6 2,5, 10,20  =emeesee-
Total Alkalinity n9% , 1120 ' 100%
Chloride 20, 21 o 50 100%
Fluoride 0.29, 0.30 0.1, 1.0, 10.0 90%, 98%
Nitrate+Nitrite 5.99, 5.99 - : 0.05, 0.10, 0.25, 89%, 90%, 95%, 95%
0.50, 1.00, 2.00
Sulfate 70, 73 50, 100, 200, 300 97%, 84%, 885, 108%
Arsenic -0.005, -0.005 0.005, 0.010, 0.020 91%
Cadmium 98% 0.005, 0.010, 0.020 87%, 113%, 98%
Chromium 88%, 0.02, 0.05, 0.10, 98%, 119%
o 1.0, 5.0 _
Iron 90% 0.02, 0.05, 0.10, 93%, 112%
1.0, 5.0
Lead 110% 0.02, 0.05, 0.10, 87%, 102%
1.0, 5.0 4 -
Manganese 104% 0.02, 0.05, 0.10 99%, 110%
1.0, 5.0 :
Selenium -0.005, -0.005 0.005, 0.010, 0.020 92%
Silver 100% 0.02, 0.05, 0.10, 106%
1.0, 5.0
Vanadium 106% 0.02, 0.05, 0.10, 91%, 100%
e 1.0, 5.0
Zinc -0.02, -0.02 (87%) 0.02, 0.05, 0.10
Y 1.0, 5.0 ’




p—

Sample Identification: Lewis PW1 Lab 2 112 —— Standard-----=  --=m==-=- Control =--==-==-
Lab No.: 76000 76001 76005 76006
pH, standard units 7.5, 7.4 7.00, 4.00. 7.00
Conductivity, umhos/cm 2767, 1413, 718, 147 1413
Total Dissolved Solids 792, 828
Calcium 116, 118 134, 136 94% 114, 120 5, 20, 50, 100, 206 }ggz, 1?2% 92, 100%, 115%,
Magnesium 57. 60 71, 73 100% 55, 58 5, 20, 50, 100, 206 110%, 94, 88, 94%, 95%, 105%,
’ _ 108%
Sodium 52, 46 92, 93 96% 17, 17 5, 20, 50, 100, 200 117%, 94, 95, 96%, 105%, 98%,
116%"
Potassium 8, 8 ' 2,5,110,20 TmTTmemes
Total Alkalinity 017, 418 97% o 107% 1120 100%
Chloride 55, 53 144, 141 104% 86% 50 100%
Fluoride 0.35, 0.35 0.1, 1.0, 10.0 90%, 98%
NitratesNitrite 9.43, 9.13 100% 0.05, 0.10, 0.25, 89%, 90%, 95%, 95%
0.50, 1.00, 2.00
Sulfate 120, 121 90% 7, 4,78 50, 100, 200, 300 97%, 84%, 885, 108%
Arsenic -0.005, -0.005 -0.005(78%), - 0.005, 0.010, 0.020 91%
-0.005 “eer o 4
Cadmium -0.005, -0.005 -0.005 (78%); 0.005, 0.010, 0.020 87%, 113%, 98%
-0.005 .o’
Chromium -0.005, -0.005 -0.02, -0.02 0.02, 0.05, 0.10, 98%, 119%
1.0, 5.0
Iron -0.05, -0.05 -0.05, -0.05 0.02, 0.05, 0.10, 93%, 112%
1.0, 5.0
Lead -0.02, 0.03 -0.02, -0.02 0.02, 0.05, 0.10, 87%, 102%
1.0, 5.0 '
Manganese -0.02, -0.02 -0.02, -0.02 0.02, 0.05, 0.10 99%, 110%
1.0, 5.0
Selenium -0.005, -0.005 -0.005 (100%), 0.005, 0.010, 0.020 92%
-0.005 .. -
Silver -0.02, -0.02 -0.02 '(80%), . 0.02, 0.05, 0.10, 106%
-0.02 1.0, 5.0
Vanadium 0.05, 0.04 -0.02,. 0.02, 0.05, 0.10, 91%, 100%
, -0.02 79% 1.0, 5.0
Zinc 0.06, 0.06 -0.02;" 0.02, 0.05, 0.10,
-0.02:79% 1.0, 5.0




Main Sampling Analyses




. Client: Monsanto, Inc. Date March 7, 1985
Identification: TW15 Job No. 79-920-1
- Laboratory Number: 77264 Sheet 2 of 12
. Date Sampled: 2-19-85
il pH, standard units: 8.1
Conductivity, umhos/cm: 867
- Total Dissolved Solids
. (at 180 C), mg/1: 480
‘ Sodium Adsorption Ratio (SAR): 0.12
‘fl CATIONS
Total Hardness as CaC03: 509 mg/1 10.18 meq/1
: Calcium as Ca: 133 mg/1 6.64 meq/1
| ;l Magnesium as Mg: 43 mg/1 3.54 meq/1
Sodium as Na: 6 mg/1 0.26 meq/1
; Potassium as K: 3 mg/1 0.08 meq/1
l Total Cations: 10.52 meq/1
ANIONS
' Total Alkalinity as CaC03: 426 mg/1 8.52 meq/1
Bicarbonate Alkalinity as HCO3 520 mg/1 8.52 meq/1
- Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/1
. Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 11 mg/1 0.31 meq/1
A Fluoride as F: 0.74 mg/1 0.04 meq/1
l Nitrate + Nitrite as N: 3.79 mg/1 0.27 meq/1
d Sulfate as S04: 43 mg/1 0.90 meq/1
Total Anions: 10.04 meq/1
Cation-Anion Difference: 0.48 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
! Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/]
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
; Vanadium as V -0.05 mg/1
i Zinc as Zn -0.02 mg/1

A minus sign indicates less than the reported value was present in the
sample




Northern Engineering & Testing, Inc.

Client: MONSANTO, INC. Date March 14, 1985
Identification: TW16 " Job No. 79-920-1
Laboratory Number: 77462 Sheet 14 of 48
Date Sampled: 2-22-85

pH, standard units: 7.2

Conductivity, umhos/cm: 1710

Total Dissolved Solids
(at 180 C), mg/1: 1090
Sodium Adsorption Ratio (SAR): 1.80

- N_u_Eh kR E N B O =

CATIONS
Total Hardness as CaC03: 643 mg/1 12.86 meq/1
Calcium as Ca: 124 mg/1 6.19 meq/1
Magnesium as Mg: 81 mg/1 6.67 meq/1
Sodium as Na: 105 mg/1 4.57 meq/1
Potassium as K: 14 mg/1 | 0.36 meq/1
Total Cations: 17.79 meq/1

ANIONS
Total Alkalinity as CaC03: 514 mg/1 10.28 meq/1
Bicarbonate Alkalinity as HCO3 627 mg/1 10.28 meq/1
Carbonate Alkalinity as C03: 0 mg/1 0.00 meq/]
Hydroxide Alkalinity as OH: 0 mg/1 0.00 meq/1
Chloride as Cl: 115 mg/1 3.24 - meq/]
Fluoride as F: 8.05 mg/1 0.42 meq/1
Nitrate + Nitrite as N: 9.92 mg/1 0.71 meq/]
Sulfate as S04: 194 mg/1 4.04 meq/1
Total Anions: 18.69 meq/1
Cation-Anion Difference: 0.90 meq/1

TRACE ELEMENTS, DISSOLVED

Arsenic as As 0.027 mg/1
Cadmium as Cd 1.49 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe \ -0.05 mg/1
Lead as Pb 0.03 mg/1
Manganese as Mn . 0.20 mg/1
Selenium as Se 0.173 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V 0.24 mg/1
Zinc as In 5.71 mg/]

A minus sign indicates less than the reported value was present in the
sample

I ~| I 3 S e
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Client: Monsanto, Inc.
Identification: TW23
Laboratory Number: 77266
Date Sampled: 2-18-85
pH, standard units: 6.8
Conductivity, umhos/cm: 2000
Total Dissolved Solids
(at 180 C), mg/1: 1430
Sodium Adsorption Ratio (SAR): 0.54
CATIONS
Total Hardness as CaC03: 1104 mg/1
Calcium as Ca: 180 mg/1
Magnesium as Mg: 159 mg/1
Sodium as Na: 41 mg/1
Potassium as K: 20 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaC03: 618 mg/1
Bicarbonate Alkalinity as HCO3 754 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as C1: 83 mg/1
Fluoride as F: 1.47 mg/1
Nitrate + Nitrite as N: -0.05 mg/1
Sulfate as S04: 431 mg/1

Cation-Anio

TRACE ELEMENTS

Total Anions:
n Difference:

» DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd 0.013 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe 5.28 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn 0.19 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V -0.05 mg/1
Zinc as ZIn 0.07 mg/1

A minus sign indicates

sample

Date
Job No.

Sheet

22.07
8.98
13.09
1.78
0.51
24.36

12.36
12.36
0.00
0.00
2.34
0.08
0.00
8.97
23.75
0.61

March 7, 1985
79-920-1
4 of 12

meq/1
meq/]
meq/1
meq/1
meq/1
meq/1

meq/1
meq/]
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

less than the reported value was present in the
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Client: Monsanto, Inc. Date March 7, 1985

Identification: TW24 Job No. 79-920-1 .
Laboratory Number: 77267 Sheet 5 of 12 "
Date Sampled: 2-18-85 '
pH, standard units: 11.3 J
Conductivity, umhos/cm: 2710 '

Total Dissolved Solids
(at 180 C), mg/1: 1710
Sodium Adsorption Ratio (SAR): 2.69

CATIONS

....... ;
Total Hardness as CaC03: 877 mg/1 17.53 meq/1 I
Calcium as Ca: 348 mg/1 17.37 meq/1
Magnesium as Mg: 2 mg/1 0.16 meq/1
Sodium as Na: 183 mg/1 7.96 meq/1.

Potassium as K: 97 mg/1 2.48 meq/1
Total Cations: 27.97 meq/1

|
ANIONS "

Total Alkalinity as CaC03: 275 mg/1 5.50 meq/1
Bicarbonate Alkalinity as HCO3 0 mg/1 0.00 meq/1
Carbonate Alkalinity as C03: 119 mg/1 3.97 meq/1 :
Hydroxide Alkalinity as OH: 26 mg/1 1.53 meq/1 ol
Chloride as Cl: 227 mg/1 6.40  meq/] .l,
Fluoride as F: 4.60 mg/1 0.24 meq/1
Nitrate + Nitrite as N: 9.27 mg/1 0.66 meq/1 :
Sulfate as S04: 641 mg/1 13.35 meq/1 g
Total Anions: 26.15  meq/1 .’
Cation-Anion Difference: 1.82 meq/1
{
TRACE ELEMENTS, DISSOLVED .;'
Arsenic as As -0.005 mg/1 |
Cadmium as Cd 0.007 mg/1 'i
Chromium as Cr -0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe 0.06 mg/1 I
Lead as Pb -0.02 mg/1 '
Manganese as Mn -0.02 mg/1
Selenium as Se 0.016 mg/1
Silver as Ag -0.02 mg/1 ul
Vanadium as V -0.05 mg/1
Zinc as In 0.03 mg/1 )
A minus sign indicates less than the reported value was present in the ‘ m

sample
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Client:
Identification:

Laboratory Number:

Date Sampled:

pH, standard units:
Conductivity, umhos/cm:
Total Dissolved Solids

(at 180 C), mg/1:

Monsanto, Inc.
TW29

77268
2-20-85

7.0
1190

700

Sodium Adsorption Ratio (SAR): 0.39

Total Hardness as CaC03:

Calcium as Ca:

Magnesium as Mg:

Sodium as Na:
Potassium as K:

CATIONS
671 mg/
150 mg/1
72 mg/1
23 mg/1
4 mg/1

Total Cations:

ANIONS
Total Alkalinity as CaCO03: 547 mg/1
Bicarbonate Alkalinity as HCO3 668 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as C1: 17 mg/1
Fluoride as F: 0.38 mg/1
Nitrate + Nitrite as N: 5.18 mg/1
Sulfate as S04: 96 mg/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as Zn

A minus sign indicates

sample

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

- - —— - - - - - - - -

-0.005 mg/1
-0.005 mg/1
-0.02 mg/)
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1
-0.02 mg/)
-0.005 mg/]
-0.02 mg/1
-0.05 mg/1
-0.02 mg/1

Date
Job No.

Sheet

13.42
7.49
5.93
1.00
0.10

14.52

10.94
10.94
0.00
0.00
0.48
0.02
0.37
2.00
13.81
0.71

March 7, 1985
79-920-1
6 of 12

meq/1
meq/1
meq/1
meq/]
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

less than the reported value was present in the




Client: Monsanto, Inc. Date
Identification: TW30 Job No.
Laboratory Number: 77269 Sheet
Date Sampled: 2-21-85
pH, standard units: 7.2
Conductivity, umhos/cm: 2090
Total Dissolved Solids
(at 180 C), mg/1: 1410
. Sodium Adsorption Ratio (SAR): . 2.47
CATIONS
Total Hardness as CaC03: 739 mg/1 14.77
Calcium as Ca: 149 mg/1 7.44
Magnesium as Mg: 89 mg/1 7.33
Sodium as Na: 154 mg/1 6.70
Potassium as K: 33 mg/1 0.84
Total Cations: 22.31
ANIONS
Total Alkalinity as CaC03: 397 mg/1 7.94
Bicarbonate Alkalinity as HCO3 484 mg/1 7.94
Carbonate Alkalinity as C03: 0 mg/1 0.00
Hydroxide Alkalinity as OH: 0 mg/1 0.00
Chloride as Cl: 189 mg/1 5.33
Fluoride as F: 3.61 mg/1 0.19
Nitrate + Nitrite as N: 9.82 mg/1 0.70
Sulfate as S04: 367 mg/1 7.64
‘ Total Anions: 21.80
Cation-Anion Difference: 0.51

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr -0.02 mg/1
Copper as Cu : -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se 0.007 mg/1
Silver as Ag -0.02 mg/1
vanadium as V -0.05 mg/1
Zinc as In -0.02 mg/1

March 7, 1985
79-920-1
7 of 12

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/]
meg/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

A minus sign indicates less than the reported value was present in the

sample

|\‘i
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Client: Monsanto, Inc.
Identification: TW31
Laboratory Number: 77270
Date Sampled: 2-20-85
pH, standard units: 7.7
Conductivity, umhos/cm: 824
Total Dissolved Solids
(at 180 C), mg/1: 460
Sodium Adsorption Ratio (SAR): 0.45
CATIONS
Total Hardness as CaC03: 416 mg/1
Calcium as Ca: 109 mg/1
Magnesium as Mg: 35 mg/1
Sodium as Na: 21 mg/1
Potassium as K: 3 mg/1
Total Cations:
ANIONS
Total Alkalinity as CaC03: 355 mg/1
Bicarbonate Alkalinity as HCO3 433 mg/1
Carbonate Alkalinity as CO03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 18 mg/1
Fluoride as F: 0.34 mg/1
Nitrate + Nitrite as N: 4.79 mg/1
Sulfate as S04: 45 mg/1

Cation-Ani

Total Anions:

on Difference:

TRACE ELEMENTS, DISSOLVED

Arsenic as As -0.005 mg/1
Cadmium as Cd -0.005 mg/1
Chromium as Cr 0.02 mg/1
Copper as Cu -0.02 mg/1
Iron as Fe -0.05 mg/1
Lead as Pb -0.02 mg/1
Manganese as Mn -0.02 mg/1
Selenium as Se -0.005 mg/1
Silver as Ag -0.02 mg/1
Vanadium as V 0.16 mg/1
Zinc as ZIn -0.02 mg/1

A minus sign indicates
sample

Date
Job No.

Sheet

7.10
7.10
0.00
0.00
0.51
0.02
0.34
0.94
8.91
0.40

March 7, 1985
79-920-1
8 of 12

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

less than the reported value was present in the
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Client: MONSANTO, INC.
Identification: TW32
Laboratory Number: 77472
Date Sampled: 2-28-85
pH, standard units: 8.7
Conductivity, umhos/cm: 464
Total Dissolved Solids

(at 180 C), mg/1: 294
Sodium Adsorption Ratio (SAR): 0.90

" CATIONS
Total Hardness as CaC03: 170 mg/1
Calcium as Ca: 17 mg/1
Magnesium as Mg: 31 mg/1
Sodium as Na: 27 mg/1
Potassium as K: 10 mg/1
Total Cations:
ANIONS

Total Alkalinity as CaC03: 134 mg/1
Bicarbonate Alkalinity as HCO3 164 mg/1
Carbonate Alkalinity as C03: 0 mg/1
Hydroxide Alkalinity as OH: 0 mg/1
Chloride as Cl: 22 mg/1
Fluoride as F: 0.22 mg/1
Nitrate + Nitrite as N: 7.11 mg/1
Sulfate as S04: 45 mg/1

Arsenic as As
Cadmium as Cd
Chromium as Cr
Copper as Cu
Iron as Fe
Lead as Pb
Manganese as Mn
Selenium as Se
Silver as Ag
Vanadium as V
Zinc as In

A minus sign indicates
sample

Total Anions:
Cation-Anion Difference:

TRACE ELEMENTS, DISSOLVED

-0.005 mg/1

-0.005 mg/1
0.02 mg/1
-0.02 mg/1 .
-0.05 mg/1
-0.02 mg/]
-0.02 mg/1
-0.005 mg/1
-0.02 mg/1
0.31 mg/1
-0.02 mg/1

Date
Job No.
Sheet

OHLOOOCOOOMMN
L]
ONVYNNOONNODO NN
NOHLHHERERNOO®O®

March 14, 1985
79-920-1
24 of 48

meq/1
meq/1
meq/1
meq/1
meq/1
meq/1

meq/1
meq/1
meq/]
meq/1
meq/1
meq/1
meq/1
meq/1
meq/]
meq/1

less than the reported value was present in the

|
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Sample Identification: TW21A TW30

Db No. : 76010 o Standard------  =---=---- Control ----=----

pH, standard units 6.1, 6.1 7.0, 7.2 7.00, 4.00 7.00

Conductivity, umhos/cm ' . 2767, 1413, 718, 147 1413

Total Dissolved Solids (];j—qgﬂ}

Calcium 1,4 7749, 133 132-102% 5. 20, 50, 100, 206 104% 87, 92, 100%, 115%,
: s 108%, 114%

Magnesium -1, -1 88, 88, 85 108% 5. 20, 50, 100, 206 110% 94, 88, 94%, 95%, 105%,

Sodium 5, 5 170, 177, 176 103% 5, 20, 50, 100, 200 }?§§_ 94, 95, 96%, 105%, 98%,

Potassium : 2, 5, 10, 20 e

Total Alkalinity 400, 407 ' 1120 ' 100%

Chloride 50 100%

Fluoride -0.10, -0.10 107% 0.1, 1.0, 10.0 90%, 98%

NitratesNitrite -0.05, -0.05 0.05, 0.10, 0.25, 89%, 90%, 95%, 95%

Sulfate -1, -1 (f/;;;:igggy Oég?'1$6?oéoglogoo 97%, 84%, 885, 108%

Arsenic -0.005, -0.005 - 0.005, 0.010, 0.020 91%

Cadmium -0.005, -0.005 g1y 0.005, 0.010, 0.020  87%, 113%, 98%

Chromium 0.006, -0.005 (87%) 0.02, 0.05, 0.10, 98%, 119%

Iron -0.02, -0.02 953 8185,56905. 0.10, 93%, 112%

Lead -0.02, -0.02 {87% 8185,56905, 0.10, 87%, 102%

Manganese -0.02, -0.02 87% éigé,sb?os, 0.10 99%, 110%

Selenium -0.005, -0.005 é:gés?'g.o1o, 0.020 92%

Silver ‘ -0.02, -0.02 . 118% 0.02, 0.05, 0.10, 106%

Vanadium ' -0.02, -0.02 919 5285,56905, 0.10, 91%, 100%

Zinc -0.02, -0.02 (g3%) Bf;%,sb?os, 0.10,

1.0, 5.0
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ab No.:

Northem Engineering & Testing, Inc.

DUPLICATE ANALYSIS

of Lab Nos. 77264 - 77274

pH, standard units

umhos/cm

Calcium, mg/]
Magnesium, mg/1
Sodium, mg/1
Potassium, mg/1
Total Alkalinity, mg/1
Chloride, mg/]
Fluoride, mg/1
jtrate + Nitrite, mg/1
Sulfate, mg/1
Arsenic, mg/1
Cadmium, mg/}
Chromium, mg/]
Copper, mg/1
Iron, mg/1
Lead, mg/1
Manganese, mg/1
Selenium, mg/1
Silver, mg/1
Vanadium, mg/1

Zinc, mg/1

o M) ub oy @ T A ¥ @B II!I - as O s

Electrical Conductivity,

Total Dissolved Solids, mg/1

Aee aw/y @w f‘/}

5y ,i0 97 yait 02 - Zi,
gi ) 97 98,000 et ST
P t;z)%)?b//z)j s 95
J
— 2,
/90/ /":0)/02' - /_/
1nt, 17 , 101 = Jo¥
100 /09 ‘/"7);0‘/',36 = 94
/04 2919 , 107] - 48
3 r 03 AL z 96
) 1//u ) ) _ 7:2
95 C }(/b
7 . &\A/
76 )@P )Jé w -
€7 %Y,,w 5/ = &6
£, 33,57 = &)
A
}(—I /90,0175 - /D/
J{o )yt) — ?ap
79, 104,89 99
/07 )'20)“9‘)/“”/ > /o5
N T *
/23 ,189, wol,ux = /05
o 577 mé')l) ’ = 97
£, 1% 59 &7(7‘1 33 = ¢
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Northern Engineering & Testing. Inc.

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274

Poseinion (Neww_#4)

'.ab No.:

| pH, standafd units

Electfica] Conductivity;
umhos/cm

' Total Dissolved Solids, mg/1
Calcium, mg/1

l Magnesium, mg/]

o Sodium, mg/1

' Potassium, mg/1
Total Alkalinity, mg/l
Chloride, mg/}

l Fluoride, mg/1

f jtrate + Nitrite, mg/1

I Sulfate, mg/1

5 Arsenic, mg/1

. Cadmium, mg/1

I Chromium, mg/1 .
Copper, mg/}
Iron, mg/1
Lead, mg/1
Manganese, mg/1

‘ Selenium, mg/1l

| - Silver, mg/1
| ' Vanadium, mg/1

' Zinc, mg/1

054

0 A= 303

191 _
,O'Béj /020} 10)3{// ()/-'020: ,03

,ol1¥, 031,
,/';z‘ij ,029,
034, 07,012,
192,017, , 011 .287 ,.008,0,0, 03¢ = &

o/ W = pul O

002, 012 = ~ 900
-02¢1'0/5 = - , 026
D, TR 0 = = .ol
,023, 0, = L00%
T TAN L4101 ,0 ,""77" = WEY!




' / Northern Engineering & Testing, thc.
,' DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274
EQab No.: (>3 T f z)v
' i e cision (/\éu. ,?/

pH, standard units

Electrical Conductivity,
umhos/cm

Total Dissolved Solids, mg/1 ‘0-"7‘{) LEF, 0, o110

Calcium, mg/] ' 012, .00, . 628,008, .
‘ ,03l, ’o/QJ'OI?}C'}D)/lr]/
,0.10),029') ,'OBJJ /'"ZOJ

06 o, 10,057 , D14

,D30 )
, Dﬂlfj ,025

i
°
!
N

L U

3
I Magnesium, mg/} L0266 )
a Sodium, mg/1 Loyg , Lo2l
I Potassium, mg/1 0,0, 0, 0
' Total Alkalinity, mg/] , 00k 006 A7
Chloride, mg/1 ,o;?.l y ! 033‘) 'DjL/
l Fluoride, mg/1 ;03 1 ) ¢ OQ?) ! 034 2 oL,
i ..Nitrate + Nitrite, mg/1 b ,0 s [iéz )0 Iy 010 0, 00"/') PE
| Sulfate, mg/1 ,095 )Db\ )O 24 _‘.,\" ’ 7 / )
T ' Arsenic, mg/1 '-—D—G-P{;v 0 rO,/ J0 b )fi(/)/,}) @)@/&7/ = £ 1006
- Cadmium, mg/1 219\1 o = & /\///4
l Chromium, mg/1 é 0) @} i@“f@ ) 129 = , 129
| " Copper, mg/1
| ' Iron, mg/1 , [/5 ) D) 403(9 @)@)0 = _\"{33903
' Lead, mg/1 042 )@, , 233.) , 283 ’@I@ = . .
Manganese, mg/1 @l , 152, ,0‘{'({ ':?/O)@ = .0
' Selenium, mg/1 @ }D )Q DJ@'Q)\ YA = 0 .
Silver, mg/1 ,R83 L2583 ‘,LQ;(@,'b,@},\ = "/‘)b’
Vanadium, mg/1 0, .28 @, ,isn O = 4?’220\
' Zinc, mg/1 067 .4 ) 0, LObLR,, 0 )@,0/@@ =z ,100




Northern 600 Souh 25t st.

Billings. Montana §9107
Engineering (406) 248-9161
and Testing, Inc. '

- o
;

April 2, 1985

Monsanto, Inc.
P 0 Box 816
Soda Springs, ID 83276

ATTENTION: Mr. Tim Oliver

Gentlemen:

Enclosed please find a summary of the quality assurance data generated by
our laboratory in the analysis of your groundwater. This data is that
generated for samples received 2/25/85 and 3/07/85.

If you have any questions regarding this summary, please contact us. Thank
you for using our services.

Very truly yours,

NI V.=

Kathleen A. Smit
Chemistry Laboratory Manager

KAS :rmr
Enclosure

cc: Golder & Associates
Attn: Mr. Doug Morrell




Northern Engineering & Testing, Inc.

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493

|
b No.: 77450 77451 77453

' ' —

pH, standard units 7.4, 7.4
' Electrical Conductivity, 1020, 1030

umhos/cm

l Total Disso]ved Solids, mg/1 706, 712

Calcium, mg/1 112, 109
l Magnesium, mg/1 57, 57

Sodium, mg/1 14, 13
' _Potassium, mg/1 5, 5
. Total Alkalinity, mg/1 954, 992 979, 957
~ Chloride, mg/] o (’36‘,_50 o
B Froorice, mon <0.27, 0.27 ~ |

itrate + Nitrite, mg/1 \473,—456 o
'Qﬂfate, mg/1 98, 112 C 92, 98

Arsenic, mg/] i . .»

Cadmium, mg/1 -0.005, -0.005

Chromium, mg/] -0.02, -0.02

Copper, mg/1 -0.02, -0.02

Iron, mg/1 -0.05, -0.05

Lead, mg/1 - -0.02, -0.02

Manganese, mg/1 -0.02, -0.02

Selenium, mg/1 { -0.005, -0.005

Silver, mg/1 -0.02, -0.02

Vanadium, mg/1 (”'”--7(‘)..05, -0.05

Zinc, mg/1 - 0.58, 0.58
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Northern Engineering & Testing, Inc.

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493

-0.02

77458 77459 77460 77463 77470
pH, standard units 7.6, 7.6 7.5, 7.5
Electrical Conductivity, 850, 860 1710, 1680
' umhos/cm
| ' Total Dissolved Solids, mg/1 522, 542 1320, 1300
| Calcium, mg/] 104, 114 168, 170
l Magnesium, mg/1 40, 41 65, 65
Sodium, mg/1 8, 14 118, 118
Potassium, mg/1 2, 3 17, 18
Total Alkalinity, mg/1 416, 422
Chloride, mg/1 - 810 - 27,28
Fluoride, mg/1 \0.34, 0.36 2.68, 2.68
.N'itrate + Nitrite, mg/1 3.70, 3.87 0.37, 0.51
' Sulfate, mg/1 5, 18 468, 538
Arsenic, mg/1 -
Cadmium, mg/1 -0.005, -0.005 .0.027 0.023
Chromium, mg/] -0.02, -0.02
Copper, mg/1 -0.02, -0.02
Iron, mg/1 0.08, 0.08
Lead, mg/1 -0.02, -0.02 -0.02, -0.(
Manganese, mg/1 -0.02, -0.02 .
Selenium, mg/1 0.012, 0.013 \0.030, 0.(
Silver, mg/1 -0.02, -0.02 -0.02, -0.(
Vanadium, mg/1 ..~ =0.05, -0.05 :
Zinc, mg/1 -0.02,




Lab No.:

Northern Engineering & Testing. Inc.

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493

7747 77476

77478

pH, standard units

‘W Electrical Conductivity,
umhos/cm

e'Total Dissolved Solids, mg/1
2 Calcium, mg/1]
| Magnesium, mg/1
: Sodium, mg/1
Potassium, mg/1

| ' Total Alkalinity, mg/1

Chloride, mg/1
‘& Fluoride, mg/1

‘"rate + Nitrite, mg/1

_ Sulfate, mg/]

,' Arsenic, mg/1
Cadmium, mg/1

' Chromium, mg/1

; Copper, mg/1

' Iron, mg/l

' Lead, mg/1
Manganese, mg/]

' Selenium, mg/1
Silver, mg/1

. Vanadium, mg/1

l Zinc, mg/1
|'

1190, 1200

-0.005, -0.005

398, 406




" _ Northern Engineering & Testing. Inc.

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493

|
l& No.: 77480 77481 77487 77488

pH, standard units 8.5, 8.5
' Electrical Conductivity, 1240, 1250
umhos/cm

l Total Dissolved Solids, mg/1 886, 862

Calcium, mg/] 73, 72
| Magnesium, mg/] 77,> 77
= Sodium, mg/1 71, 70
'Potassium, mg/1 32, 32

‘ ITota‘I Alkalinity, mg/1

Chloride, mg/1 85, 87
' Fluoride, mg/1 6.88, 6.88
- Nitrate + Nitrite, mg/] . 8.08, 7.68
l Sulfate, mg/1 297, 306
‘ Arsenic, mg/1 - 0.007, 0.008
. Cadmium, mg/ ] -0.005, -0.005
l Chromium, mg/] 0.02, 0.02
. Copper, mg/1 -0.02, -0.02
' Iron, mg/1 -0.05, -0.05
' Lead, mg/1 -0.02, -0.02
‘ Manganese, mg/1 -0.02, -0.02
. Selenium, mg/1 0.076, 0.074 0.055, 0.053 0.025, 0.025
. Silver, mg/1 -0.02, -0.02
' Vanadium, mg/1 -0.05, -0.05
" Zinc, mg/1 -0.02, -0.02




Northern Engineering & Testing

, InC.

DUPLICATE ANALYSIS for Lab Nos. 77450 - 77493

! ab No.: 77489 77490 77491
pH, standard units 7.2, 7.2
Electrical Conductivity, 1040, 1050
umhos/cm
Total Dissolved Solids, mg/1 670, 680
Calcium, mg/] 125, 123
Magnesium, mg/1 58, 57
Sodium, mg/1 29, 28
Potassium, mg/1 9, 10
Total Alkalinity, mg/1 416, 410
Chloride, mg/1 43, 45
Fluoride, mg/1 Spiked, Not Dup.
: itrate + Nitrite, mg/1 5.38, 5.45
l‘u]fate, mg/1 73, 76 _
Arsenic, mg/] ’ -0.005, -0.005
Cadmium, mg/1 0.0%6, 01013
Chromium, mg/] -0.02, -0.02
Copper, mg/1 -0.02, -0.02
Iron, mg/1 -0.05, -0.05
Lead, mg/] -0.02, -0.02
Manganese, mg/1 -0.02, -0.02
Selenium, mg/1
Silver, mg/1 -0.02, -0.02
Vanadium, mg/] -0.05, -0.05
Zinc, mg/1 0.02, 0.02




ab No.:

Northern Engineering & Testing, Inc

DUPLICATE ANALYSIS of Lab Nos. 77253 - 77263

77253

77256

77257

77260

77263

@

pH, standard units

Electrical Conductivity,

umhos/cm

Total Dissolved Solids, mg/1

Calcium, mg/]
Magnesium, mg/1
Sodium, mg/1

Potassium, mg/1

Total Alkalinity, mg/]

Chioride, mg/1

Fluoride, mg/1

‘1trate + Nitrite, mg/1

Sulfate, mg/1
Arsenic, mg/1

Cadmium, mg/1

Chromium, mg/1’

Copper, mg/1
Iron, mg/1
Lead, mg/1
Manganese, mg/1
Selenium, mg/]
Silver, mg/1
Vanadium, mg/1

Zinc, mg/1

127, 128

134, 135
47, 47

803, 813

7.2, 7.2

0.037, 0.038

0.009, 0.010

8.1,
4670,

1010, 1050

126,

59,
75,

12,

75,
1.02,
5.79,

103,

0.030,
-0.02,
-0.02,
-0.05,
-0.02,
-0.02,

-0.02,
-0.05,
0.05,

Duplicate ana]yses were not performed on this set. Spike sample analyses were
in their stead.

8.1
4770

129
60

12

76
1.06
5.68
104

0.030
-0.02
-0.02
-0.05
-0.02
-0.02

-0.02
-0.05
0.05

used

416, 40t




Northern Engineering & Testing, InC.

SPIKE RECOVERY of Lab Nos. 77253 - 77263
(in % Recovery)

& ™

Lab No 77255 77256 77258 77262
l » _
. pH, standard units None
l Electrical Conductivity, None

umhos/cm

l Total Dissolved Solids, mg/1 None
: Calcium, mg/1 98
l Magnesium, mg/] 96
l Sodium, mg/1 96

Potassium, mg/1 97
' Total Alkalinity, mg/1 110

Chloride, mg/1 95
. Fluoride, mg/1 101
.ditrate + Nitrite, mg/1 100

Sulfate, mg/1 106
l Arsenic, mg/1 121 112
, Cadmium, mg/1 98 75*
l Chromium, mg/1 50*
: Copper, mg/1 104
' Iron, mg/1 150*
' Lead, mg/1 109 87
_ Manganese, mg/1 50*
' Selenium, mg/1 88
. Silver, mg/1 95
l Vanadium, mg/1 105
' Zinc, mg/1 100

, ‘*These spikes were prepared in concentrations near the detection limit of the test.
‘ These values do not meet published quality assurance guidelines for accuracy but
' do meet those for precision.




&< -

'Indicates poor recovery

Northem Engineering & Testing. Inc.

STANDARDS & CONTROLS ANALYSIS for
Lab Nos. 77253 - 77263

-
L

% Recovery
pH, standard units 7.00 4.00 None
Electrical Conductivity, 1413 2767 718 147 None

umhos/cm

Total Dissolved Solids, mg/1 None None
Calcium, mg/] 5 10 50 100 200 101
Magnesium, mg/1 5 710 50 100 200 88
Sodium, mg/1 5 10 50 100 200 102
Potassium, mg/1 2 5 10 20 100

Total Alkalinity, mg/1 None 101
Chloride, mg/1 12.5 O 102 92
Fluoride, mg/1 0.01 0.10 1.0 10.0 107

jtrate + Nitrite, mg/1
Sulfate, mg/1
Arsenic, mg/]
Cadmium, mg/1
Chromium, mg/1
Copper, mg/1
Iron, mg/1
Lead, mg/1
Manganese, mg/1
Selenium, mg/1
Si]ver; mg/1
Vanadium, mg/)

Zinc, mg/1

0.05 0.10 0.25 0.50 1.00 2.00 103

50 100 200 300 101
0.005 0.010  0.020 88
0.02 0.05 0.10 1.0 5.0 100
0.02 0.05 0.10 1.0 5.0 100
0.02 0.05 0.10- 1.0 5.0 100
0.02 0.05 0.10 1.0 5.0 *
0.02  0.05 100

0.02 0.05 0.10 1.0 5.0 100
0.005  0.010 0.020 112
0.01  0.02 0.05 100

0.02 0.05 0.10 1.0 5.0 119
0.02 0.05 0.10 1.0 5.0 150

104




Northern Engineering & Testing, Inc.

STANDARDS & CONTROLS ANALYSIS for
Lab Nos. 77450 - 77494

' Lab No.: % Recovery
pH, standafd units 7.00 4.00 None
Electrical Conductivity, 1413 2767 718 147 None

A umhos/cm

' Total Dissolved Solids, mg/1 None None

-2 Calcium, mg/1 5 20 50 100 200 102

| Magnesium, mg/1 5 20 50 100 200 105

' Sodium, mg/1 5 20 50 100 200 108

: Potassium, mg/1 1 5 10 50 100 96

Total Alkalinity, mg/1 None 89
Chloride, mg/1 12.5, 0 110
Fluoride, mg/1 0.01 0.10 1.0 10.0 None

‘trate + Nitrite, mg/1 0.05 0.10 0.25 0.50 1.00 2.00 95, 95

® sulfate, mg/1 50 100 200 300 None
Arsenic, mg/1 0.005 0.010 0.020
Cadmium, mg/1 0.02 0.05 0.010 1.0 5.0 96 100
Chromium, mg/1 0.02 0.05 0.010 1.0 5.0 94 98
Copper, mg/1 0.02 ~ 0.05 0.010 1.0 5.0 98 120
Iron, mg/1 0.02 0.05 0.010 1.0 5.0 79
Lead, mg/1 0.01 0.02 0.05 0.10 102 107 102
Manganese, mg/1 0.02 0.05 0.10 1.0 5.0 n
Selenium, mg/1 0.005 0.010  0.020 93 115
Silver, mg/1 0.01 0.02  0.05 100 106 102
Vanadium, mg/1 0.02 0.05 0.10 1.0 5.0 7
Zinc, mg/1 0.02 0.05 0.10 1.0 5.0 120




'!!b No.:

Northern Engineering & Testing, Inc.

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274

Chloride, mg/l

Fluoride, mg/1

: ‘trate + Nitrite, mg/1]
Sulfate, mg/1
Arsenic, mg/1
Cadmium, mg/]
Chromium, mg/1
Copper, mg/1
Iron, mg/1
Lead, mg/}
Manganese, mg/1
Selenium, mg/1
Silver, mg/1
Vanadium, mg/1

Zinc, mg/1

77264 77265 77267

pH, standafd.units 8.0, 8.0
Electrical Conductivity, 2830, 2860

umhos/cm
Total Dissolved Solids, mg/1 1700, 1720
Calcium, mg/1 133, 133
Magnesium, mg/1 43, 42
Sodium, mg/1 6, 6
Potassium, mg/1
Total Alkalinity, mg/1 410, 426




Northern Engineering & Testing. Inc.

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274

~ Lab No.: 77271 77270 77273 77274
pH, standard units 7.7, 7.7
'E]ect’rical Conductivity, 835, 813
umhos/cm
'Tota'l Dissolved Solids, mg/1
Calcium, mg/1 109, 109
Magnesium, mg/1 35, 35
Sodium, mg/1 21, 21
Potassium, mg/1 6, 6
lTota] Alkalinity, mg/1 355, 349
Chloride, mg/1 15, 16 17, 17
.F]uoride, mg/1 0.34, 0.33
' ‘rate + Nitrite, mg/1 4.62, 4.79
Sulfate, mg/1 49, 45
'Arsem’c, mg/1 *
. Cadmium, mg/1 -0.005, 0.008
IChromium, mg/1 0.02, 0.02
= Copper, mg/1 -0.02, -0.02
lIron. mg/1 -0.05, -0.05
.Lead, mg/1 -0.02, -0.02
? Manganese, mg/1 -0.02, -0.02
'Se]enium, mg/1 0.066, 0.068
_ silver, mg/1 -0.02, -0.02
lVanadium, mg/1 0.16, 0.17
-0.02, -0.02

.Z‘inc, mg/1

‘up]‘icate analyses were not performed. Spike analyses were used in their stead.




Northern Engineering & Testing, Inc.

SPIKE ANALYSIS of Lab Nos. 77264 - 77274
(in % Recovery) '

Lab No.: 77265 . 77266 77268 77270 77272 77274
pH, standérd units None None
Electrical Conductivity, None None
umhos/cm
Total Dissolved Solids, mg/1 None
Calcium, mg/1 100
Magnesium, mg/1 93
Sodium, mg/1 95
Potassium, mg/1 105
Total Alkalinity, mg/1 113
Chloride, mg/1 96 104 103
Fluoride, mg/1 105
‘trate + N"itr*ite, mg/1 100
Sulfate, mg/! 104
Arsenic, mg/1 81 118
Cadmium, mg/1 9]
Chromium, mg/l. 92
Copper, mg/1 89
Iron, mg/1 96
Lead, mg/1 92
Manganese, mg/1 95
Selenium, mg/1 94
Silver, mg/1 119
Vanadium, mg/1 93
Zinc, mg/1 98




. “
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Northern Engineering & Testing, IncC.

STANDARDS & CONTROLS ANALYSIS for
Lab Nos. 77264 - 77274

% Recovery
pH, standard units 7.00 4.00 None
Electrical Conductivity, 1413 2767 718 147 None

umhos/cm
Total Dissolved Solids, mg/] NONE None
Calcium, mg/] 5 10 50 100 200 101
Magnesium, mg/1 5 50 200 88
Sodium, mg/1 5 50 200 102
_Potassium, mg/1 2 5 10 20 100
Total Alkalinity, mg/1 None 102 101
Chloride, mg/1 12.5 0 92 92
Fluoride, mg/] 0.01 0.10 1.0 10.0 107
itrate + Nitrite, mg/1  0.05 0.10 0.25 0.50 1.00 2.00 103

Sulfate, mg/1 50 100 200 300 101 104
Arsenic, mg/1 0.005 0.010 0.020 88
Cadmium, mg/1 0.02 0.05 0.10 1.0 5.0 100
Chromium, mg/1 0.02 0.05 0.10 1.0 5.0 100
Copper, mg/1 0.02 0.05 0.10 1.0 5.0 100

Iron, mg/1 0.02 0.05 0.10 1.0 5.0 -

Lead, mg/1 0.01 0.02 0.05 100
Manganese, mg/1 0.02 0.05 0.0 1.0 5.0 100
Selenium, mg/] 0.005 0.010  0.020 105 92 109
Silver, mg/1 0.01  0.02 0.05 100
Vanadium, mg/1 0.02 0.05 0.10 1.0 5.0 119

Zinc, mg/1 0.02 0.05 0.10 1.0 5.0 150
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Northern Engineering & Testing. inc.

SPIKE ANALYSIS of Lab Nos. 77450 - 77493

77450 77451 77453 77454 77455

77456 77460 77462

;lLab No.:

' Electrical Conductivity,
umhos/cm

pH, standard units

1 Calcium, mg/1

'@ Magnesium, mg/1
| : Sodium, mg/1
| Potassium, mg/1
' Total Alkalinity, mg/1
Chloride, mg/1
. Fluoride, mg/1
l.’trate + Nitrite, mg/1
| Sulfate, mg/1
Arsenic, mg/1
Cadmium, mg/1
Chromium, mg/)
Copper, mg/1
Iron, mg/1
Lead, mg/1
Manganese, mg/1
Selenium, mg/1
Silver, mg/1
Vanadium, mg/1

Zinc, mg/1

NONE
NONE

:ITota] Dissolved Solids, mg/1 N ONE

99

101

92 86

94

118
94
107

124
114

98
110
102

86
100
94
86

94
93
95
103

87

96

115




Northern Engineering & Testing, Inc.

SPIKE ANALYSIS of Lab Nos. 77450 - 77493

ab No.: _ 77464 77465 77468 77472 77475

pH, standard units

Electrical Conductivity,
umhos/cm

Total Dissolved Solids, mg/1

Calcium, mg/1 98 101
Magnesium, mg/1 94 98
Sodium, mg/1 90 100
Potassium, mg/1 86 100

Total Alkalinity, mg/1

. B I P e e . L e

Chloride, mg/1 107 105
Fluoride, mg/1 98 ' 97
"‘itrate + Nitrite, mg/1 105
Sulfate, mg/1
' Arsenic, mg/1 80 : 112
. Cadmium, mg/1 94 96
l Chromium, mg/1 98 100
Copper, mg/1 114 100
I Iron, mg/1 96 118
'. Lead, mg/1 92 94
Manganese, mg/1 96 112
l Selenium, mg/1 82 112
Silver, mg/1 _ 9] 90
l Vanadium, mg/1 108 100
. Zinc, mg/1 98 93
®
i
i




f

||1!3>No.:

'Tota‘l Dissolved Solids, mg/1

‘

Northern Engineering & Testing, Inc

SPIKE ANALYSIS for Lab Nos. 77450 - 77493
77478 77480 77483 77485 77486

pH, standard units

Electrical Conductivity,
umhos/cm

Calcium, mg/1
Magnesium, mg/1
Sodium, mg/1

Potassium, mg/1

' Total Alkalinity, mg/1

Chloride, mg/1
Fluoride, mg/1
"trate + Nitrite, mg/1
Sulfate, mg/1
Arsenic, mg/1
Cadmium, mg/1
Chromium, mg/1
Copper, mg/1
Iron, mg/1
Lead, mg/}
Manganese, mg/1
Selenium, mg/1
Silver, mg/1
Vanadium, mg/1

Zinc, mg/1

J———

102
10&
101
100

98
104

101

94 91
120

104

87




Northern Engineering & Testing. Inc.

SPIKE ANALYSIS for Lab Nos. 77450 - 77493

' Lab No.: 77488 77489 77490 77491 77493
f | | ~
Ny pH, standard units
t" Electrical Conductivity,
umhos/cm
" Total Dissolved Solids, mg/1
‘ . Calcium, mg/1 99
{_ Magnesium, mg/] 99
‘@ Sodium, mg/1 100
Potassium, mg/1 95
' Total Alkalinity, mg/1 99
Chloride, mg/1
@ rFluoride, mg/1 96
{l"trate + Nitrite, mg/1 N 91 103
Sulfate, mg/1
' Arsenic, mg/} 90
. Cadmium, mg/] 93
l Chromium, mg/1 100
= Copper, mg/1 100
l Iron, mg/1 94
. Lead, mg/1
~ Manganese, mg/1 103
. Selenium, mg/1 88
_ Silver, mg/1
' Vanadium, mg/1 100
l Zinc, mg/1 108
®
i
i




Northern Engineering & Testing. Inc.

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274

A ccz//“/%C;{ | (dei ¢

s)

pH, standard units

Electrical Conductivity,
umhos/cm

Total Dissolved Solids, mg/l
Calcium, mg/}

Magnesium, mg/1

Sodium, mg/1

Potassiuh, mg/1

Total Alkalinity, mg/1
Chloride, mg/1

Fluoride, mg/1
Nitrate + Nitrite, mg/1
l%u]fate, mg/1 -
l Arsenic, mg/1
Cadmium, mg/1
. _Chromium, mg/1
. Copper, mg/1
' Iron, mg/1
Lead, mg/1
Manganese, mg/]
Selenium, mg/}
Silver, mg/]
Yanadium, mg/1

Zinc, mg/1

92 ’ 109,67 ,12, £,

A otsoate

00 a8, 44, G4 101, /62, 19, = e 79

93 ,av, }43, a4, 9¢, /01,11, =~ 96
45 @b, 45 90, %0 J0), 109, = 71
jos 41, 103, 6, /00, 1005, 9¢
ys 0o, 99, MRS 90 99 = 163
= o4

46, w0, 103, aS, 1T ez, |0, 105, 104

jos, loi, 49 Pk 98,97, 101, 14 = 97

00, 100, 107, gt 05, 41,103, = el
o, Job, /m,%‘w,% = 99

gl g, 12, 0z, 127 44, $12,/20,70 =

9 ,9%, 15,14, 91, 9, 15 = 79

G, 505 98 94 /00,00, = 90

pio ety 18 i, 100, o0 = /01

- 09
9, 1s®, 102, 4, N 7% /

95 | 5o, ® 4%, 112 ) 103 - 9l

o a8, 91 Ph 15 02 n,ety = 95

gy 15, 100, G/ ,90,8, — 9'l

45, joS, 44, 108,108, /0 °
9

9t jos, £y 9%, 93, 1°%

JO6
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.Qb No.:

pH, standard units

Northern Engineering & Testing. inc.

DUPLICATE ANALYSIS of Lab Nos. 77264 - 77274

- 4
7991“6 AL LT \[ﬂ/m/’a £5)

MOML

E]ect'r'ical Conductivity,
umhos/cm cV
l Total Dissolved Solids, mg/1 poOf, .021 , ,000, 021, .0ll, ,019, ,010, = ,o|5
Calcium, mg/] o, o, - oﬂ),ooc, ) ,017}/545) ,00?,,0/0, Lol = 015
= 001

2 < 7 0 12
,0/7) 0, ,00_5),01 )0, ¢ 01, U .0
- 1055

l Magnesium, mg/1

Sodium, mg/1
Potassium, mg/1

Total Alkalinity, mg/1
Chloride, mg/1

0,0 0, 052, :336’) o, .010, ,025/
0, 0, 0, ,243,,040, 0 oM, = 057
,021, .009, ,011,,02%,, 0l¢,.010 006 ,014, , DID= L

012,046, 0, .00%, 0, , 157, .02, .0l6, 032, = ,033

l Fluoride, mg/1 02/, 020, 0, o, o0, 0, = Yy

026, ,0/4, .033) 022 ,,225,,036, 009 = ,pS‘(
.0(0,.007, 099, .0%5, .99, . 094’,0-?6'0”: , 144
D, .0, 6 = ,094

326, ,019, 0, o,.//_?) 0 ,.318~
0,@, 0, (9)@) 0, = 0 |

0, ©, 0s 0 0,6,= N/

jtrate + Nitrite, mg/1

Sulfate, mg/1

Arsenic, mg/1

" Cadmium, mg/} A5

' Chromium, mg/1
Copper, mg/1
Iron, mg/1 0, 0, ofe,) 0, b, = 0

0, 0,0, 5, 0,0,0,= N/A

D, 00 8 0,0,~ N/

021, 074, 0,.050, 079,

0, 0, © 0, 0,0, 0 = N /A

00991 0)» OID'/ 0, 0) = .O‘Iﬁ'

0'@1 0, D;@’: W

. Lead, mg/1
Manganese, mg/] -

' Selenium, mg/] 011, 000?4’@ = ,0%9
Silver, mg/1

l Vanadium, mg/]

I Zinc, mg/1
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Appendix J

Geochemical Statistical Analyses (SPSS Package)
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<oy LABEL=ID1,ID2,
- USE=FvyHEDS r¥rEANEBTEHYSES
- /TRANSFORM IF(L1 EQ CHAR( <)) THEN CA=CA/2. o .
— — e TR CL 2T EA-CHAR &Yy~ THEN —MB=N5 /27 - - e i ¢ e e
)E: IF(L3 EQ@ CHAR{ <)) THEN NA-NA/?.
i IFC1.4 F£Q CHARC <)) THEN K=K/2.
E —_ IF (LS E@ CHARC XYy THEN CI=CI7 25
1! IF(L& EQ CHARC <)) THEN SE=SE/2.
Ty IF(IL7 EQ CHARC <)) THFN U=Vu/2,
" IFTL8 "EQT CHAR €7 7 THER T CL=CL7 23 I - e -— - -- e
b IF(LL9 EQ CHAR( <)) THEN F=F/2,
i IFCL10 EQ CHARC <)) THEN NUX=NUX/7.,
ot TFIC 1T ER CHART ™)) "THER SUA=SU4A72. - - —
Pl IF(LL12 EQ CHARC <)) THEN HASTNA=HASINA/2.
tﬁ IF(L13 EQ CHARC <)) THEN NH3=NHZ/2.
:;r___rFAGE_WHQ_FnOPZM"AA” Bt el — : e e e o+ e e e e
"tﬂ TF(L14 EQ CHARC <)) THEW FE:FE/2.
b= IS EQ T CHAR T ) T THENT MN=HN7 27
Ei MAK=NA+K,
5 CAMG=CA/MG.,

J
—7FPROCEDNURE " "LINK=CENTROTDY
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b PUMBER OF “VARTABLES “AIMER "RT " TRANSFORMATTURS ™ 77 7 Qe s mmSmm e T s e e T S S S P S e T T T e e
)f;;j TOTAL NUHBER OF VARTARLES « 4 o o ¢« o 0 v o v 3w
. NUMRER OF CASES TO READ TN, .+ + « + o o v s ¢ 48

LT CASETUABRELING "VWARIARLES V7% T STNTTYTVIDD g e - T -
):".,' MISSING VYALUES CHECKEDN REFORE UR F\FTER TRAN'-‘. + NF1IHER
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LTTTTTINFUTT UNIT NUMBER V7070 e e Ty T T T T S e s e I i S e e R
) REWIND INFUT UNIT FRIOR 70O RFANTING. . DATA. .« & YES
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i OINFUT FORMAT IS
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vl 1I—IDY 1 B 19§ L] G SO0~ MN 27 8 —t3 8 =
‘)ﬁ 2 1ID2 1 12 15 A o A 21 L& 28 & 7 2 fA
e 3 FH S 8 15 8. «F 22 SE 28 8 135 8 F

ey T EH 5 8 15 o F 23U 30 5 7T A
‘);. 5 C 7 8 13 8 F 24 Y 30 8 13 8 F

laz] 6 TDS 12 3 15 8 F 25 113 32 & 7 2 A

ey 7 11 18 -] 7 T A 25 NA3 32 g “15 8 F
)Z 8 CA 18 8 15 8 . F 27 HCOS 3G 8 1% 8 F

s 9 L2 19 6 7 2 A 28 L8 39 6 7 2 A

jas IO MG 197—~7"'8 I35 g F 29°CU 37 -1 TS " F
)"; 11 L3 20 6 7 2 2] 40 L9 40 é 7 2 i

o 12 NA 20 8 15 ] F 31 F 40 8 1 R F

o 1374 21 & 7 2 ] BRI PLan o oL ¢ S 41—~ ] 7 2 "
),";, 14 K 21 8 1G a F 33 NOX 41 8 16 1 F

1 15 LS 23 6 7 2 A 34 L11 42 6 7 2 A

L =1 cpnp v T T2ITTTTIETTTTIS TR | - IT-|UL T R g 1% /- —"F -
);'; 17 L14 25 6 7 2 2] 36 L12 43 6 7 2 A
MY 18 FE 235 8 1" 8 F 37 HAS1OA 43 8 14 # F

Pol 197015 27 & Z A
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NO. GABEL 4 22 24 g o1 o .
toTuiz -1 1,373 0 =,103 <.154 ~,517 A 1,009
, 2 fuiZA -.012 -.423 -.213 -1.381 - T SE- 1.00¢
3 TW14 1,288 -.423 -.302 -, 1m0 -, 5% 1.408 1,000
-S4 TWLS L1053 epg42F T, 2247 TR 202 <.326 persTTT U1ee00 T T - i
) & TWL7 -,8149 1357 -.213 -, 33 1,841 - wEe 1.000
. 7 TULTH Wik -.422 -.42 -1.344 -.552 -.182 1,050
3 TW1s -,595 ~,823 - - =,a1 14170 LR - e 15000
- 7 Tw2z 747 1.738 L850 -.75é L1837 L4020 1,000
19 TKZZ -1.028 VGG -, 713 328 ST -, 221 1,000
11 Tu24 -1.45% R £ R . 45 L479 4,820 1,000 - ~ Ce S e e
N 12 T¥2S -1.353 -,4%3 -.431 - EY -, 008 -1.178 1,000
13 TUzs V487 -,054 -.1032 -.35¢ -.3%95 -.757 1,000
13 TW2T 231 4,372 11T - 197 &34 LA 1,000
15 TwzE 1,818 -.423 -, 431 L7028 -.328 LRET 1,000
' 15 TW2? 1.935 -, 423 -, 431 V553 -, 374 303 1,000
P Tl 13 O g R I . S £ T - 0867 " FR9 150000 T o R
) - 22 Fu2 \795 -.423 004 -.208 - 377 L ARY 1.0600
23 FU3 .759 -.423 L1115 -.197 -.412 IS 1.000
e 24 LAB 1 -.483 -.423 S w1030 =1 0350 -.547 -, e -1.,000 e
Y 25 LAE 2 -, 483 -, 423 -.431 -1.3¢ -, 567 - AED 1,000
Y 26 TUZ . 1,288 -.473 \115 -.101 S L2z 1.000
LT 27-Tu1 9._ e e e e ’,.253__....- - ,.__.._42.3__.._“ w___r....%_?.,.v PRPpR—— ,_.‘434 B et ?7 gomm e = _22_..___.....,.,1,.;_000 e e i e e e . —. e . e e
| 28 Tw20 -,831 -.423 -.103 - Au - uné L0379 1.000
; 29 Tw21 -1,0932 -.423 -.103 1.4630 -.517 -1.141 1,000
307 TW21A B L T 2 il Ty S 1T 03 S R 0 A e e

31 Tw3C 4 E7 -.423 224 -.2705 +124 - 022 1.000
32 EFFLUERNT - 487 -,0513 y 004 -, FEE - 377 V0dh 1,000
- 33 caLF . s 1 818 iy BT TR Ay = T I R R
34 DOCK -.319 -,423 -.,431 +BI0

35 HOOFER -.387 ~+423 ~.431 « 46385

36 MORMON 1.780 2473 =213 0T T=5 348

37 ADUTHWES +204 +051 -.+431 750 .2C8 -G53 1.4600

38 TW3 -.387 -.4273 -.431 1,273 v 4932 ~. 728 1.000

-39 TW4 o .847 - e 42 R ey BGG - QET = L9F - o 4000 . . JREI [ . e
40 TUWS + 204 -+107 006 -.0O70 2,08Y -,088 1.009

41 TWé 634 2.370 22 -. 669 3.241 +0a8 1,000

A2" TU7 - - 423 oo E19r o (e ~,383 o=, YEY 1,000

43 TW7A -1.731 -.423 ~+103 -1.3461 -.G&7 - 282 1.600

44 TUB 713 -,423 +006 3,138 -,308 -1,200 1.9000

45 TUS . 583 s ARETT ez TR TeT . -, 878 " o7 R 15000 e e R

46 TU10 A4 -+423 -+431 77 ~+ X724 -, 00& 1.000

47 TuWil -.423 -+431 -.077 -.011 1.1%7 1.000

18 TU12 »288 =423 7 6.120 -, 104 -,308 V03 1.0900
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18 JTBE SA 2 7,000 T AR -, 5UG e s e
1% L742 32 2% 2.000 -, &30 = RRE -, 047 JDR2 - o -
28 SRR @l 21 4,000 Nkl - 423 .28 : 2T
' 1 .48 21 1 3.000 LTAt o 082 @1 433
22 JFPS A3 12 2,000 -1.443 T =423 ~ 67 37 -804
, 23 1.093 28 192 3,000 -.776 -.14% - 104 7é WO74
24 1.0 72 5.000 -.023 -.123 -e 322 44 -.482
23 1.185 3I7 % 16,000 -.838 =, 37 -.347 37 =UEST
) 28 1.7 13 2 4,000 S0T7 -.351 -84 38 -.328
a7 1.325 13 3 2,000 1,814 -, A : - UGE ,823
28 1.38% 31 17,000 LEPe -.423 " ° - a2 LU63
) 29 1,439 31 ¢ 2.000 - 851 2,032 2.7 L1949
3 1.543 10 8 13,000 -.478 -.321 ~ 400 -.514
3t 1.584 40 & 2.000 ~5305 LOTT <X 2.0 -, 897
iz 1,484 24 33 2000 L. ATE 1283 & R s O&Y
' 33 P2 17 2 3.500 - 347 - 377 -.7e1 - s -.357
3 772 1 UR0,000 J3RF Te 4Q4 T =i 6T B L e
) 35 g 1 33.060 -.02% -.377 -y -, an7 -.143
k1] 3 LA 4,000 -.A%8 1.037 .22 2481 -.15¢6
. 37 2,298 33 5 5.000 L2330 TrLrEa L 077 253 =0/ e - -
y o 23 R S - 37,000 L6012 -.143 -.172 -.043 -.133
g 27 3.9561 (44 1 40,000 -.017 - 100 - 147 SRS -,160
e 40 4,878 147 T T TATIO0G YOG T UET040TIT =160 s e o
) 11 5.718 11 1 42,000 -,031 +010 146 012 -.023
. 42 4,518 48 1 23,000 , 000 -.000 .000 1000 <000

LTTTTiPAGE © 7 BMDPIM  FTM CLUSTER ANALYETIS FORT HONSANTI SUNN FFRINGS FUANT ATERT RUAL YTy BATA- - T T T T e e e

. — - C N [ P, - N J— —— vt e b —— — = s s e v — o — i kst — —— — - ——— —
)gf 0 222232114 141 322 1 32 3% 334342733 33 4 A 41 1 4
e A . 142347115346 73233704520 287453483979 2336910844818
)pc 5L TTFFTTTFTTITTTTTTLIL TT ETESODHTTYT T TTIORYTTTTTTY
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e A o o o L o o S W e e e A o e e e SIS T me

- - DDISTANCES BETWEEN CASHS REPRESEMTER [N SHADED-FORM. - o 00 cooe s oo o imimsmmos i Smnims m s i
HEAYY SHADING INDICATES SHALL DIBTANCESR.

; OCASE CASE
o NO.  LAEBEL

1 TWL3 X
- 1 TWLT Cxx N e e e s e s e e . S

) 22 FW2 XXX

e 23 FU3 XXXX

i TE TWR KAYYY
) 27 TW1? XXX KX X

v 31 TW3C VLKA

. S21 Pud XXXXXXXX . ‘ e - T, e
):i 15 TWz28 +HAULEHEX

o 16 TW29 FHHCLEEEAX

S
~4

iy TW11 FARKS NN
) T TUi4 XAX KK+ +XXAXK
12 TWw2s Fomm it mm LY
T A3 TW7A ——— === W XX
)hd 13 TU2S KEXAXLAAE+ 44~
i 7 TW1I7A FHXXEXRE~++++-XX
St U200 TW21A VIS IPCEEE R TS o'¢
) 74 1LAE 1 FEEE -, - - XERXKY
LAY ] PR E T TV S 'S &




3 CALF heser e Ces b s e s e X
36 MORMON e e A £
7 OTW22 sre e R I IS IR veem=X
31 TURS . . -~ XY
40 TUS -5’00"'.i.ooé—oo'o'oo'o"‘b'oo»“vo""oo”o"""'""x""
6 TWi7 meemmma o= T it com== = H=XX
a3 TWE ERCRIE SR N S DI T .——‘++XX+++ X
o 14°TUWZ2T C SR - . X
) 11 TUZ4 X
13 TwWiz2 X

0
STHE DISTAN

CES HAYE EFEN REFREZSENTED AECOVE IN SHADRED
FORM ACCORIDI

NG TO THE FOLLOWING SOHEME

) X ILESH THAN 1.635
- + - FROM &35 10 2,400

1.8
. - FROM 2,400 0 TQ U R T 32 A
y . FROM Z.13¢€ TC 4,40
H GREATER THAR 1.404

\me—lFﬁGEV““?”FHnPZH'“PQW—CLUSTER'ﬁNﬂrTSIS"FURMHUNSQNTU_SUHQ"SPRINGH'PLANT"UQTER AL TTY " DATE — T T T oo

- 9 INITIAl DISTANCES BETWEEN CASES

S —ppsE U ol ottt P e
NUMBER

v 1 2 3 a 5 7 s e 19 11 12 13 14 15 14

1.20 H.82 2420 219 Db 2.94 3.29
3.0 3.0 4,07 3.8 3.507 4,71y A7

2.77 3.57 2.80 2.88 .13 0.00
1.87 A28 TITFE T 24357 40T A.37

OB U N NN

1,64 1.52 .61 3.01 1.84 2,37 3.73 1.62 3.24 2,40 1,33 4.98 7.02 2,14
0,00~ 2:60 2,057 “Pu8L T L BY 2,77 1.97 2,15 6316 0 “1455 Yo NODS o Days e 287w
2.60 0.00 1.33 3094 2.9 2,57 ALBS 2,98 a4 3.7 2.37 5,07 1,756 1.43
2,05 1.33 0.00 1.36 2.2 2,85 3074 2,08 1,84 FY0 2,01 1,99 ?.16 2,24
a8l 3.6 T3VIET U000 T TIETLI T OEVRS T T Ay B T e T8 7 S 1 Sl T3 | L AR AL
.83 2.2 2,21 1018 0.00 3,13 V13 2,63 6.4 2.27 1.20 5.73 2.5% 2,37
7
n

DLO b D>

2.1% 2.98 2.04 “.2 2,63 1.20 W A0 2,00 U 70 1.79 V.47 1.84 2.83% 5.10
s.14 T2 A.84 5,30 6447 §.82 Ay T .06 6,53 4.398 T2 4.49 6.8%C
1,55 73,784 72790 CTURVSE TR T 2,20 “AL0 “1.79 T 6,78 '”—0700"“““??03"'“'H)KRW"”'3?83””””3}93

.22 2.37 2.01 2.58 1.20 219 3,49 1.7/ 4,38 2.03 0.00 4,77 2.10 2.12
5.29 5.05 4,99 4,89 Vel YT ) 3.30 4,8 Ui.28 TJ.6R AT7 0,00 D19 Ue1%
2.93 1.56 2,15 3.3 2.0 2.7 A .23 4.40 3.83° 2L T.1° .00 Y
2.87 1.43 2.2% 379 2.37 KR4 LRRT .10 (R 3.2 S KRR .50 NGOG
1.458 1.82 1.08 REWA 1.79 2000 4047 1.5 I 2.0% : 4.87 1.8 1.8¢

1.73 111 ..“1;00“.m.3;ram,m_1;56m.””2‘7 w215 S SEEPEEY SR (. 1 e mgy e P AR 1,487
1.79 1.11 1.14 3.24 1.77 2.82 3.¢1 ERRtE: 74 2.%4 1,335 1.93 1.42 1.3¢6
.48 2.99 2.17 2.69 1.31 263 3.77 g 5.03 1.00 1.50 DL3E7 3.30 3037
LT 2.9 7T Tl TV Y. Ag T .60 Z.A7 1,24 T ALAT T TR0 TS T bR 5 AN S 3o S SR 1 -
2.05 1.08 1.40 3,00 .71 .00 1.1 SAPRET-) BERAY .0 1.53 1,98 1.0 1.08
cm A ton AT 1.4 s A $.63 1ed7 B3.70 2,132 1.00 .74 1.94 1L.97




A2 2.30 2.84 3.502 2,73 e B2 s34 B RPN Ledd Been Soe s D weon i e
3z 2007 1.52 3.7%3 2.38 2.5 T2VET 2NTT k0 RO i A 5.00 100 2487 3480 AL hY 4,42
) kX .74 .67 3.78 4,24 3.3 3,8% 200 VOl R A 7.8 gLl $.82 50348 KWL 400G
4C 2.4 3,23 3.42 2078 4030 1,47 «H4 a,u2 1.53% 540467 2,72 TS e b1 2062 2.0¢
a4 1,83 2.43 3,01 2,31 SRR X bl 32 ¢ SURAPN 1 ¢ M NS . S @& VAR LS T TRy e GG AY oAV R3
, a7 1.7 .68 A1 1e65 4.0% 2.35 3.43 4,52 3,13 G547 3.48 2.34 3.09 1.32 1.10
' '3 6,37 6.74 4,48 6,02 7430 6. B4 7+33 Y1) &.%1 TS 7oA &+03 7.81% & aR £, 4T
teaAGy 10 BMUFTH FRHM cLUSTER ANALYSYIS FOR MIMSANTD $NAT SFPRINGS FLAMT  WATER auaLITY DATA T T ’ T o

» O INITIA! DISTANCES BETWEEN CASFR (UGHNT ITHUELDD
CASE . G e e . B . - . B . .- e S . . - . e
MUMEER

(2]
rJ
i
&
Tra
-3
b
(& ]

21 22 22 23 25 24 27 28 27 30 31

) 1 .88 +84 1.03 1.76 1.80 1.34 .71 1,09 2.77 1,72 1.11 XL 3.8% 1.67 .G

) 2 1.64 173 179 + 68 +71 2.035 1.18 1.3%9 3.23 372 1.1 1.472 3.95 2420 2.10

3 1.462 1.11 1.14 2.7 7 EV?? 1.08 1.8% 2% KRS e 2.3 r.es o 2,04 .47 2482 N.46S

) 4 1.03 1.00 1.1 2.17 24320 1.40 1020 1,53 3018 2013 1.40 77 3.92 2,17 2.02

. 4 2.71 - 3.14 3.24 2,67 2,70 3.50 LRy 2437 3.17 298 D03 LR 1,20 .70 2. 68
W 7OTIV70 S 1,38 0 T 1377 "IT?Y‘“““rT43_"““177T’“"”1}36'”‘”TT??‘“'”3;60‘““““mi36”“”"t:j3”“””2;03 men A2 53 W38

yf 3 2.50 2.74 2.82 2,561 2,560 3.02 2.34 1.95 W57 LAY RETHY 2.20 Ve 7A W78 + 74

. ? 3.45 4.83 3.71 3.77 3.87 4,14 3.543 3.43 4.37 4.07 3.34 3.30 2.67 4,07 4,02

10 1.84 "2.15 2,28 " TL.F7 0 TR T 2,067 TTAT SRS S {1 SRR SR 1 AR A5 B AR S1,uh o 4001 G0 .93

11 543 ebl G748 5.0% 6.07 5.90 3470 N7 7045 5,32 3.83 53.02 G5.84 &+ 36 4. 2%

2 2.5% 2.84 2.74 1.05 1.00 BouA KR 1.434 D64 1.%6 S92 2,09 A7 M08 2400

—

-
»

122 a3 TERS T T UTA0T B X el SR Betenties G001« bt oy B AR M LA e02 T TN T o33 1ehd— 1,48
4.87 4.91 4,93 5.37 T.39 2. 98 A.9A Vel B.R2 G.23 .87 4.68 2.87 KRR W25
1 1.82 1.48 1,42 3.3G 3.35 1.21 1.96 .84 3,18 2 &7 1.94 LAY 3.72 2.31 2437

18 1.86 1.446 1.36 3.37 .34 1.08 1.9%" 2,99 0 .07 2,34  1.76 T 2,83 0 3.5% 2.63 2.48

21 0,00 51 ¥-1- 1.93 2.04 A .7 1.42 28 1086 » 38 1.14 3.29 1.81 1.84

22 &1 0.00 .21 2.11 218 54 75 1.7 %10 1.59 82 1.32 3.46 2.00 1.82

o0 23 Y13 e 217 0,00 T TRV R RTTT T TN BETT T R0 TeRETTT ZW17T 0 1.3 IBT T —1 AT T BLALTTSTT2010 0 .Yl
I 24 1.93 2.11 2.21 0.00 «33 2.01 1.8 1.12 3. 08 1.20 1.81 1.54 4,27 D0 2.09
o 25 2.04 .15 2.2 33 0.00 2.57 1.49 1.18 .11 1135 1.90 1.51 4.29 2.19 2.07
T 26 .98 © .94 T .36 2.351 2,57 0 0,00 0t 2.0 3,34 1.8% 1.14 1.82 3.48 2. 2,13
27 +74 79 .50 1.48 1.47 L W22 0,00 1.10 R4 1.16 o7 76 3.52 1.63 1.44
28 1.42 1.71 1.86 1.12 1.18 F.20 1.10 0,00 A0 1.73 1.430 W74 4,04 1.4 1,35

S 2 2.82 3.10° 317 7 2087 Bl oTUBVEYT 207 0 2040 T 000 AT VT 24044 o010 0 1.22 1.4¢
B 3 1.66 1.59 1.63 1.20 1.1G 1.82 1.16 1,74 3.43 0.00 1.49 1.84% 3.78 237 2R
’ 31 +38 .82 .87 1.81 1.90 1.16 e 70 1.40 2.7 1.4 0.00 1.27 3.26 1.789 1.62
. 12 1.14 1.32 1.49 “1.54 1.61  1.82 75 V7 Peb4 1.8% 1.7 0,00 3.7 1,82 1.30
).f 33 3,39 3.45 3.45 A7 4.23 3.48 30572 4.04 3,01 3.78 3.8 3.73 G G0 4,715 4.1%
i 39 1.81 2,00 2.10 2.2 219 2.31 1.64 1.,A0 L Sed 1,78 1o&4 Rrptan 0.00 20
T 39 1.54 T 1.82 1,907 72,09 72,07 U U2W13TT 1944 ° 1,357 7 1.80 7 2.207 7 1.8 1.50 "~ 4.13° .20 0.00

Jd. . 36 2.949 3.05 3.04 4,03 4,04 3,07 .13 K77 A7 3.46 EEYAY 3.5% 166 3.96 3.84
| 37 1.5% 1.48 1.73 2.41 2.40 1.37 1.43 179 1.79 2,272 1.49 1.72 3,951 + F0 .81

-
]

SR o 12 2.300 C 2.3E T 2.7 7T INE7 CUOTIHZ OUUU2,03 0 1.%8 0 0 LD 7,78 72,10 s.08 0 3Vl 23
) 39 7,38 2,459 2,68 .74 .74 2.47 2,97 1.%¢ Yy 3,00 2,37 .16 4,55 .84
n noo SRR T 10 1. a1 .84 3.38 2,50 3,00 3,18 3,033 EIRTR) 011 2,7 RREP
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: 3.3 1,43
' = 1.56 2,25
2 2.31 2,48
4 3.53 2,14
b & 2,34 LA
z 3.33 2,29
] 4,49 1.4%
) ? 3,06 3.72
- “10 2,90 1.3%
) 11 4032 4.30
12 4,50 2.51
13 3,14 1.24
) 13 1,48 4,71
15 3,30 1,74
16 3.14 2.01
) 21 2.94 1.55
‘ 22 3.05 1.48
. 23 3.04 1.73
) - 24 4.0% 2,41
ot 25 4.03 2.9
LT 25 ‘2,677 1.8
2 3.13 1.4
28 3,77 1.7
o ‘29 4.77 1.7
) z0 .44 2.2
31 2.75 1.4
T SR TTE,G59 0 T 1.7
) 3 1.86 3.5
- <

€
(G

.

0

[=]

iy’ 3 3,84 .81
) 34 0.00 2.30
o 37 2,30 0,09
. "33 4,127 77 .98
,g* 39 4,39 1.32
e 40 1.72 3.18
[ a1 3.24 4.357
Y 42 4,0 1.50
L 13 4,990 .11
. 44 3.53 2.80°
)" 15 4,47 1.45
o 44 1,03 1.04
L a7 ,22 2.46
: 48 7,08 4.8%
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)}u CFU TIME USED
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- p) ) )N G BNy O

WL a0

RS I % BEVVRN D B
o o o o+
RO O I SN O B

[ ]
.

.
of

v e e e e o e e &
= O C Ay

-
[ IR S SRS R, BEL N P O I O

rJ r.) FIRITI fd MR P LT 23 ™™t b
« o .
WM NN O R~ O L

QL o0

. e

TT.?5
a2
T

2.19

4.41

$ 52

4.12
76

s T i

47
3.74
.18

73
3.08

-T
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X.09
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MUMBER OF INTEGER WORDS 0OF STORAGE™USFD
1.340 SECIONDS

CLUSTER ANALYSIS 0OF CASES
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[ IR 5 REVY I B o5
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P
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.

RS SN SO Y I |
(2SI B Vi + B SR

. o

'

- o -

3.4

3.31
R
I.39
1.8

3034

3.50
2.33

Loy
el

6,01
3487
.00
A2T

.20

276

3.11

EXP R

J.41
3.47

"Be78

P
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« e e
s I IR IR
PN, BEOE IS I

.
B Y
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2.37

CUURJoET T TTRVYE T

4065
6

- e g
A.%9
1.32

Y
0.00
3.83

R T T
+36

2.95

TS & SR

.51
.43
3.42

7.4

-n

3.33

2003

UL TTAVATT T

2.71
3.49

I8

1.72
3.18

3.835
0.00

VAR

3.87
3.93
912
4,03
3.49

" 3.77

/.07

87 E X1 v 11
27 2,90 A.61
) 3.03 450
: ATIETTUGLIET

4.97
4,30

2472
4.%4
ALYl
3.24
40:!7

BTATTTRLLE

.16
2.71
T 0Vo0
5413
1,59

&y18— "

H.32
4,89
T.39°

V.84

IN FRECEDINGT

4.50
1,50

oy PR

36
3.87

R I

0.00

2.77

1.97
W73
.-50

" 3.61

7410

9,00

gty
3,40
2.6%
a1

7028

ol 2

2,41 1.83 1.73 &.37
5.2 7,43 1,64 4079
3,38~ 3,01~ AT 6T A6
2.7¢ 2,31 LAY .02
3.25 2,44 4,03 7.3%
2,47 S I RSP0~ SRS S
.54 V40 3.43 7.32
1,02 404 .G? be4d
1,54 -V P BN Fa 4
5.7 6438 LG 7,51
2,93 2,13 3.5 7.42
L 1,83 V.33 ALTT
5.1 5edé 505 7.81
2 L 1.3 bG8
SBiog e 2083 7110 AvssTT
2,52 1,97 1,73 t.91
2.71 2.20 1.19 LYY
DL TG T R AT RVOs T T
3.5 2.3 3.14 4.80
d.18 2.3 3at 7010
93 IR T T 1R 00T T AVOE T T T T

1.82
1.354

1,80
2.74
1,05~ XTeY T yTATTTTTO
3.34 2.8 2,39 4.87
REREN 1.93 1.9% &.07

&4

2.31 5.8%9

3370
§l076
2051
2.67
3.93
».80

e ) S O

1.93
.12
TAVIE
1.97
0v00~
1.u8
2.37
R W2

~ERORLER— -2t13- oo T

/60 7.16 7.10 He07 0.00

37 1757577

AL7A AL 53 3.81 7426
1.00 .26 2.89 7.02

CeaLAn T TLAsT 2071 NS T T
4.47 4,03 3,22 7.08

&6.89
- 77.—1“1__», PR

1,40 1.04
s
T W9 48
4,03 3.49
LI AR T
W73 +HC

.A0 BER-3

2.4%
B G
3.42 7.24

3.71 7.04

B L L B EET
3,61 7.10

1.3 76

HM“ITSB__fm2:37,~_M4;79”“w_7;6o“m.“m.m.”

7.1646
7.10

CELULT T

0.00
.87
TIVAT

.87
0.00
.08

2,43
3.08
TUo000
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*01
Y7 . ﬂ'?.A*d»iR*mAllkﬂ*& *?A%’il‘*n
?.32.%

09.os'USER9YGAIOér. KFJ
7..43. CHARGE LIMITS OQVERRTUOEN
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IJ f.) [ RS I D]

O’)

l) VJ

o".zu. JOB ENTRY 85/01/08, 12.0%.75.
OMNING ST=EKS1 CUHTNG UN-YBALOS
ORIGIN BT<EKS! URIGIN UN=(LOCAL Y
DEST  ST=EKS1 LEST UM (1 GCAL)D
12.0%. 4.ﬂAFv0fF.
12.09.24.GET» TAPE7=MONROF T,
12.07.34.6ET s KHUE/UN-ERXSAFF,
12,09.35.CALL , EHIF (PROG-EHIPIH)
2.09.25.ATTACH BHLFR2/UNSEKSAFP -~ = 0 =ooe o o

12.07.36.CALL s BHDFB2 s EHDF 2.
12,07.37 REWIND BHOF2M.
12,09.37:SKIFF, BMDFE2, 14,
) 2.09.43.COFVEF EUDFED s BHOF2N.

- 12.09.44. COFY CONFLETE,

e 12,09 A4 REWIND BHIF2My - © 70 70 0 T s e
y 12.07,44 . RETURN,BKDF82,

o 12.09 A4y

.09, 44 RHOF2M, D=TAPET »L “HONOUTFW=200007 =~

;_.07 45.4FCL LUL=544  VER-H3Z6T
12.09.,45./FRG USED/EMDFSINM
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12,09.50. 137060 MAXINUN EXECUTION FL.

' 2.09.30. 1,351 CF SECN

P ' JZW7 JEuN

J.%N —LE@RF1v Jr¥ EFRIEVED NORMAL TERMIMATIDN,

I 12.09.50. JORBR REFRTEVED,

“d- 0 12.09.30. RFV - FREVIOUS ERROR COMIITIONG RESET,

)i 12.09.50.EXIT»U,

e 12.09.30.COST+I.O=F.

w7 12.9%.51.

)-f 12.59.51. RUN DATE 85/¢1708, RUT SECS 28.0164
o 12.0%.31. UNITE NUMEBER neus PERUENT
L. 12,09.91. CPU SECS 1,289~ 70,847 7 "33.921°

) 12,09.31. CMF UINITS 2,627 24.587 18.534
[ 12,09.51. DBISK REQS 237 10,943 R.2584

A 12.09.01. UTSK SECT 13877 24,231 1¢.772

);; 12,09.%1. JOR FROCESSING CCUS 132,604
i< 12.09.51.

o 12,09.51. AVERAGE CM USED (NECTIKAL)Y Y 13372

12,0%9.31. AVERAGE i1 USED (NCTAL) 32430

12.09.51, MAX FIELD LENGTH USED (OCTALY 147000
2.09.31. ITEHS CHARGET SEPARATFLY 770 ° 0 o

) 12.09.31.DAYFILE» HOHOUS,

EO0I ENCONUNTERED.

L?m”__12’09.50;.,_ ‘STOFP - EMINRHOF, - e e e e e i mee e ed mmn e e o e+

|



= £

Sy

= 0

t u
2T K PO

r
L

3
Q

- LI

Ll ot

Lt

al

o=

[

I =R

= w2

<a

(& .

-

o h

T

-1
[G]
O
s
=
<

=g
i

NISTANC

»* =1
€
L
e
FE 4
E ]
-
& -
]
P b
P =

L]

i€ =
i€
e
2 =
L
L |
» -
-
E
i€
% -t
e -
i
€ -
¥ b
»*
*[
e
*
%€
L o aal
*
P 4
% =
-'4[
L
s
x =
X P

w

I

TYTF-1 7111}

T-

T

1rr1rrirrrrr1rr»rriirrrx?l

._+_

’
i .
! i
! . i
H i :
i !
: . i
1 : + H
. ] i {
1 _ *
i ! i .
i w _ :
; ; i ! ;
i ' . f i .
” _ " : _ , :
: : . i :
. ' ! t ' .
| i . i : ¢
: w m : m ; :
: ! ! ; ! i ;
| _ . ' |
: i m . . !
L H i I H
. i i {
: ! i i , t i |
: H : i H
H ' H i i d i
_ _ _ i ! ! :
. . ; . ! ’ I
! i N i !
| . | ;
1 . !
: : | ; P . )
[ Nl sl s Rl R B R T ] it el et i e e B s
: : i i - :
b b R b e et e e e B e e e
i i . .
1 i |
: ! : ] : ] :
. . . . i i
T..lTAT.Iwl.IlI]I.._..”II.rlITI\AIIIIIIIT_
. f t \ i -+ o~
I-|UITAIIIIIIIJ‘I]TII.‘JIIIIITII\.!I—_
: X | i ;
ITAIIIIIIIIILJIIW;IUIFI—IIIIIIII—
. L ; r PR
I.lI.lI.].l.lII[L\.IT.F.ITn L I R e i ]
) . : ;
o TIIT.ITHF*IIT.JIIT-JIﬁ...lT.T_T,T..T.IT,IT]__
1 B H . -
. . i : P . -+
Mf e e b me e et gl Bed et 2t b Bl b Bt el e el b et e b e e e =
1 . “
— ) 1 . i “
-+ | ' {
ea | bd b b e . !
1 : “ = : i :
[ L | : __.TIv...._ i :
. i [ ] [ _ : .
e b e e B e = b F | ; . H
; : i N
H ] ‘ ] H . |
Pt bt b e by bt b b et = B ot bt bt |
. : i | 4 - .
ot e bl b e 1 . (. b i
i t . [ 1 :
L I ] 1 : § H [ -+ -t
1 F o e ! ) 1
o+ bt bt g ! : : [ |
- v | ; [ i
! ) LI [}
. i : : [ 1
B bk b b = b e et e el B e e e b b e e b = |
" . i .
I.!.IIIT..[IIIIT"IIIT._W [] i
P : Ll aRall il . 1 :
b b e b e e e e e | L Nl e R o B ]
: : H 1 H :
i :
Pl B e e pel B gl D b et A N e e e el el M by i
: . | ! i !
IIIT.IT.I.JIT.I.TI_M : i
: ' : bl : { .
] . t e b b e ! i
e R N I W S R i ] P H
! . : : , + = v :
. : | _ ol ot
o ' . i i : v A : !
A e b e e b e e e e B e e i :
s 1 : N . __ '
! : : i !
bt b et bed B e e N N I I i N I |
: H i ! : : .
Mt e e b et fad bt e B B bl g Sl e Bl e bl e ] | i
J ; i b e e
P fad A q he Ded B bk Bed et S el Bt e e bt el e | _ :
. . [ : i i R i
i ; ! :
e e b . i i | : H :
I I R e N e N N R R | i H
e e : . ; : : P . :
! ! ; J : P
e I I e S I | ' i N i [ B
n?.J.lv....IITIII[IT.II..l_.
et e P e b ! : ' . I
. ]
el T e | . ) ; []
= e = e X : i
[ I I i o I | o] X 1
b ] ! -+
(S o A I R I ] 1 1
. ' + | . 1
o e e et | . ‘T ! ]
] T R R R N N R
P R N e N N | |
N N N o | ' 1 :
. }
. ]
o b ped = e bt e e ) : [}
Lol o el e B o B |
P el Bl o B | .
MO CHMMNEMMONC NN OMOCIOTOMLNDNONT T
CIi M TR M LOCH-OMTOTOOOODMEIOMT 0D
MMM TTINONOIONANNDPOAmIMIM TN
e o« o A & & o &6 @ 6 o 2 's & & & &6 & 4 s 6 & s &0 o s o
: : ol e el et et
: i
] i
! : . i
! : ! : : : ;
' ; H H i H
B S T ATt e BT TR TR Y
S . SN QEEUSIC N SV AL SNSHE A ER
- - - -~ - -~ ”~~ - -~ )

I
b i e
- e
- b e
[ IR e Bl ]
Lo i o I |

i
“+ |
it
L
[}
1
!
(il I |
-

i

|

|

i

t

A

1

|

t

[}

1

i

i

B

-

A

i

L}

1 |
1 &
+ 1
[ Y |
[ IS |
[
[
ot
11
10
it
[}
[ 2|
1t
“+
L}
t
[
1
[ .
]
| 2
X |
O s
CIIN D0
NO MM
« o o e .
-0 T

[l R ]

o

g TR M i IR P

el e e e mme—m— ==
e e ———

H

I

]

h

K

1

!

i

1

;
W=l
00~
SRS K]
PURPO
M
!

|l S

_.{._..___-A_...‘-A-._..-._...--___--.__-..——.._—-_.__'....-_—_

nuat TTY NATEA

W&TY

AMT

[RRSR A T oL a A3}

"

AN OOV A

PVE NI AN ALY SZONY R LY MR

A%

[

Lol (T TS SX R Y]

1rAnT




-

T0 SEE REMARKS AND A SUMMARY OF NEW FEATUREYS FOR
THIS PROGRAM» STATE NEWS. 1N THE FRINT FARAGRAFH.,

THIS VERSTON OF 8MIF HAS BEEN COMVERTED FUOR USE OM

) CDC 6000 AND CYRER SERIES COMFUTERS RY

BMRF PROJECY: VOGELRACK COMFUTING CENTER
NORTHWESTERN UNJVERSITY

) 21729 SHERIDAN RUAD

EYANSTONs ILLINOIS 40201
(332) A92-3481

RELEASED AUGUST 1983 FOR FTN4 COMFILERS

) EXECUTED ON 85/04/11.AT 16.23.354.

PROGRAM CONTROL INFORMATION

JFPRORLEM TITLE= ‘FACTOR ANALYSIS FOR HONSARTO SDBA SPRiNGS FLANT
WATER QUALITY nATAs FEB» 198357, )

) /INFUT VARIABLES=33,

FDRHRT="'(7Xy204////2(7XrF8.0/)v7XrFB-0/////7XrF8.0//////3(5XyAZsFH-O/)7
2(5X;A2yF8,O/I)ISXyA27F8,O/IvSAvAQpFB.0/2(5X;027F3,0//)r

) 277X FR.O/Z/7/78(SXsAZsFB.O/)//)

CASES=50.
UNIT=7.

) /VARIABLES NAHES=ID1;IDZ;PH;EHycyTHSvLI1CA:L29MG!L3!NA:L4:K!L5:CD:L14:FﬁrL15vMRv

L615EvL7!UrHCU$vL8)CL1L97F1L10!NOX7L117504!
NAK s CAMG .

) BLANKS =MTISSING,

LARFL=TN1,TD2,
USE=PH;EH:C;TDSvCD9FE9NNrSE,UvHCU31CLvFvNUX:SU4rNhKr

) CANMG.

ADD=2,
/TRANSFORM TF(L1 EQ@ CHAR( <)) THEN CA=CA/2.

) IF(L2 EQ CHAR( <)) THEN MG6=Mi5E/2.

IF(L3 EQ CHAR( <)) THEN HNA=RHA/2,
IF(L.4 EQ CHAR( <)) THEN K=K/2.

) IF(LS EQ CHAR( <)) THEN CD=CD/2.

IF(L& ENQ CHARC <)) THEN SE=3E/2.
IF(L7 EQ CHARC <)) THEN V=V/2,

) IF(L.8 EQ CHARC <)) THEN CL=CL/2.

1IF(L.9 EQ CHAR( <)) THEN F=F/2,
IF¢L.10 EQ CHARC <)) THEN NOX=NOX/2.

) TF(L.11 EQ CHARC <)) THEN S04-504/2.

IF(IL14 EQ CHARC <)) THEN ¥FE-FE/2.
1FAGE 2 RMNFPAM

IF(L1G EQ CHARC <)) THEN MN=MH/2.
NAK=NA+K .

J CAMG=CA/MG.




NUMBER OF VARIABLES TO REAU IN» » » » » 2 5 s o 33
NUMEER OF VARTARLES ANDER RY TRANSFORKATIONS. . 2
) TOTAL NUMBER OF VARIABLES o+ 5 » s 5 5 s s 3 3 35
NUMBER OF CASES TO READ IH. « o o o » o & ¢« ¢ %50
CASE LARELING VARIABLES + + » » s o » o » o 5 oID1 1D2
} MISSING VALUES CHECKEDN BEFORE OR AFTER TRANS. . NEXITHER
B'.RNKS ARF.O * A\J . * » » . ] » » » » * » » » » L] i‘l:’;SING
ITNFUT UNIT NUMBER « + o & « & & o o & & & ¢ & 4 7
) REWIND INPUT UNIT PRIOR TO READING. » DATA, . YES
NUMBER OF WORDS OF DYHAHIC STORABGE. o+ o+ » « « ¢ 19998
, NUHBER O CASES MESCRIBED BY IMPUY FURNAT . » . 1
*xxxx TRAN PARAGRAFH 15 USET £XXXX
b} VARIABLES YU BE USED
3 PH 4 EH s c 6 NS 16 Ch
18 FE 20 MN 22 SE 24 v 25 HCO3
) 27 oL 29 F 21 NOX 33 S04 34 HAK
5 CAMG
DINPUT FORMAT 1S
) (7X92AR/777/2CIXIFB.0/) 37X sFB.O/77777X9FBoO// /17 /3LTNsA2sEBO/) 5 DGR A2 EBLO//)/
5XsAZrFB.0/7915XrA2sFB.0/2(5X0 A2 FB.0//)s  //7X9FB.O////A(5X0A2:FB.0/)//)
) OMAOXTMUM LENGTH DATA RECORD IS 15 CHARACTERS.
IPAGE 3 BMDPAM FACTOR ANALYSIS FOR KONSANTO SODA SPRINGS PLANT  WATEK QUALITY pATAy FEBy 1985
) OINPUT VARIABLES . . + + » ¢
YARIABLE RECORD  COLUMNS F1ELD  TYPE UARIABLE RECORD  COLUHMRS FIELD TYPE
y INDEX  NAME ND. BREGIM END  WIDTH (MDEX  MAME MO, BEGIM END  WIDTH
1 IDn 1 8 11 4 a 18 FE 26 8 15 8 F
2 1D2 1 12 15 A [ 19 L1S 29 & 7 2 A
) 3 PH s 9 15 8 F 20 MN 28 ¢ 15 8 F
a4 EH 6 8 15 8 F 21 L& 29 & 7 2 A
5 C 7 3 15 8 F 22 SE 29 8 15 8 F
) 4 TDS 12 8 15 8 F 23 L7 31 & 7 2 A
7 L1 18 6 7 2 a 24V 31 g 15 8 F
g CA 18 8 15 8 F 25 HEOS 35 | 15 8 F
J 9 L2 19 6 7 2 A 26 L8 19 b 7 2 A
10 MG 19 8 15 8 ¥ 27 CL a9 ) 15 8 F
11 L3 20 6 7 2 A 28 L9 40 6 7 2 Iy
) 12 NA 20 ] 15 o F 29 F A0 8 15 8 F
13 L4 21 6 7 2 A 30 110 a1 & 7 2 'y
15 K 21 8 15 8 F 31 NOYX a1 B 15 8 P
) 15 LS 2 6 7 2 A 32 L1t 42 & 7 2 s
16 €D 23 8 15 8 F 13 S04 AR 8 1% 8 F
_ 17 1.14 24 3 7 2 'y
J 1PAGE 4 RMDFAM FACTOR ANALYSIS FOR KONSANTO SODA SPRINGS PLANT  WATER QUALITY DATA, FEBs 1985

) NUMBER OF VARINARLES TO RE USEU, » »+ » » » 5 » 1&




ASEY 4 1Y

CASES WITH ZERO WETGHTS AND MIS

) 0CA

NOD,

OBASER ON INPUT FUORMAT SUPPLIED
OX%kx WARNING ---

1

) 2

3

e

St
LLABEL

Fu1

FW2

FW3

Tu2

™3

Tu4

TWS

TWé

TW?

Tus

Tu?

TH10

TW11

TH12

TH13

TWia

TW15

TH16

TH17

Twis

TWi?

VANKEINOA SN BIE N L aaria b Nean

6.840
109
6.560
58
6.450
45
6.710
21
6.030
30
6.140
27
6.720
230
6.920
230
6.340

3 EXTRA RECORDS

+420
180
1.170
70
«270
|3
.280
93
+ 450
214
+350
89
+740
120
8.050
18
6.610
34
320
1649
1.370

830
235,140
650
23.520
700
20,740
700
18,430
1110
0950
00
» 0950
1550
45,100
1550
38,510
1230
+0950
1600
»0750
1350
« 0950
|50
7,480
1230
17.460
2325
33.380
425
14,510
450
14,260
525
14,610
4]
?.720
1050
1.430
?50
0950
900
29,720

-

SING DATA NOT TRCLUDEN.

6
TDS
13

e22
172
754
100
675
B4
70¢%
36
1240
?8
1250
96
1900
440
1870
A22

1210

a8

00250
68
00250
108
» 00250
326
+00250
b4
+ 00250
10
100250
9
1,490
119
0270
155
{00600
33
00250
A7

[aladedi14)

0250
1.901
0200
2,048
¢ 0250
2,15%
» 02350
1,76%
15.100
» 787
15,500
» 7364
10230
1,509
1,950
1.5564
4,030
+ 30T
3,950
»170
8,760
»847
02350
» 7258
0250
2,332
0250
2,518
1 0250
2,509
L0800
2.600
0230
3,092
0250
1,532
0250
3867
G680
» 413
» 0250
1,571
N4 MY 4 ]

45 RECORNS READ FER CASE.
A1 END DF EACH CASE XX

01000
102000
: 01000
01000

270

1600
2.480

S.680

01000
0800
0600

«01000

01000

» 200
1.250
: 160

(01000

L 01000

0250
00900
100250
+ 00250
+ 00250
» 00250
» 01000

0260
100250
100250
0250
100250
00250
00250
» 00250
<0020

00250

7%

(0120

(00250

00250

» 00600

+ 0250

+ 0250

0250

0250

0250

0250

0250

0250

0250

0250

» 0250

+ 0250

0250

(670

10250
0250

0250

0250
0250

0250

0250

2S

HE0Z

783
233
1193
1816
1292
790
G141
505

uo1

A23
1256
203

328




D

30

3

33

34

35

36

37

38

39

40

a1

42

a3

a4

as

as

a7

a8

a9

S50

1PABE

VW
THz28
TH29
TW30

TW31

TW3és
TW37
TW3s
TU39
TWAO
HOOPER
nocK
LEWIS
EFFLUENT
SWG

CALF
MORMAN
SW SFRIN

6 RMNPANM

65
6.050

27
6.520

17
6.450

189
7.250
18
8,770
22
8.760
23
6.540
64
6.590
32
6,790
101
7.150
214
6.300
30
8.390
87
6
1180
5.850
8
6,020
12
6.040

6,250
33

FACTOR ANALYSTS FOR MUNSANTO SODA SFRINGS PLANT

NUMBER UF CASES READ. « .+

1PAGE

7 BMDFAM

FACTOR ANA

31.300
135
+ 310
S
6.880
-40
11.700
39
+ 3580
52
4620
128
«310
79
1.020
121
7.%520
116
8.850
138
10.800
95
1.600

> > L] » * » * Ld * . so
LYSIS FOR MONSANYO SUDA SPRINGS PLART

STATISTICS FOR EACH VARIABLE

48,260
25
14.190
500
19,970
1425
37,880
575
18,470
400
27,110
700
10.020
500
2.510
1430
.0750
990
34.930
1910
43,950
700
24,720
1050
28.870
3650
75,170
1000
0950
725
0950
700
25,290
750
21.900
775
23,360
875
24,860
1000
24,530
1050
13,570

294

562
43
852
213
1320
88
1070
385
1860
400
626
36
872
306
4900
1770
°80
54
20
59
|32
139
804
133
906
291
1030
316
1050
293
1150
113

135
,0130
25
, 00250

27

» 00250 .

187
+ 00250
24
00250
37
00230
18
00250
24
00250
52
0520
?1
1.210
263
« 00250
26
» 00250
103
70.200
1013
002530
37
00250

72
» 00250
82

» 0380
?0

« 00900
62

2,985
L0250
2,045
{0250
2,082
(0250
1,572
02350
3,114
L0250

» 548
L0250
3,150

1160
1.29%5
3.510

+ 392
+0250
1,424
0250
2,422
L0250
2:.571
02350

748
01000
2337
9,270

P73
7.200

1906
L0250
1,91°
02350
2,136
0250
1,685
0250
1,862
L0250
1.557
01000

»948

WATER QUALXTY DAYAY

WATER QUALLITY DATAy

01000
101000
01000
01000
01000
+ 01000
270
210
0800
2.3500
01000
+01000
13
2170
1160
01000
+ 01000
+ 01000
01000
, 01000
1170

FERs 1985

FEBy 19805

: 00230

+ 00250

»00700

s 00250

00250

00250

002050

00250

»0780

+ 0660

+ 00250

+ 0760

0550

100250

002050

00250

« 00250

» 00250

+ 00250

. 00450

» 00600

02350

0250

0250

+ 160

310

» 300

0250

0250

(160

10250

<0250

0250

» 0250

L0250

0250

0250

0250

-y -

897

667

A84

A33

163

A%O




SQUARED MULTIPLE CORRELATIONMNS

(SME)Y OF

EACH VARIARLE WITH ALL OTHER VAKRTARLES

25 HCO3 6“7 7~ooo 379.83326 . 605100
27 CL 104, /qooo 174,44382 1.464549
) 29 F 3.52 5.759724 1.,63485
31 NOYX 19.480¢0 16.98422 871647
33 S04 261.,48000 303,98498 1.16256
) 34 NAK 107.45000 154,40355 1.43685
35 CAMG 5.02127 24,39906 A.85914
)
CAST NUMBERS ABOVE REFER T DATA MATRIX RBEFORE AMNY CASES
HAVE BEEN DELETEDN DUE TO MISSING DATA.
) CASES WITH ZERD WETIGHTS ARE NOT IMULURED.
1FAGE 8 BMDPAM FACTDR ANALYSIS FOR NONSANTD SODA SP
)
CORRFLATION MATRIX
}
PH EH ¢ s ch FE
} 3 4 5 6 16 18
FH 3 1.000
) EH 4 -.200 1.000
( 5 0753 -.543 1.000
DS - 5 -.090 -.550 +938 1.000
) (031} 14 -.140 -.257 « 666 796 1.000
FE 18 -.359 -.397 L019 <047 -.070 1.000
MN 20 - 155 -.346 +705 +834 +820 ~.0%1
) SE 22 .043 -.119 ,210 ¢ 240 0222 -.172
V 24 0254 0059 0287 0131 0134 “0156
HCO3 25 -,497 - 116 -.050 - 067 -.196 ‘676
) CL 27 .021 -.391 .833 +907 92 -e192
F 29 ,075 -.225 « 449 cA67 v226 —-e219
NOX 31 .185 -.045 » 500 502 vA77 -.7505
) sS04 33 144 - 463 .843 (896 720 -226
NAK 34 ,038 -.430 .886 +930 350 -, 152
CAMB 35 1627 -,322 a1 v111 -.017 - 080
d
sS04 NAK CAMG
) 33 34 35
S04 33 1.000
) NAK 34 .922 1.000
CANG 35 +185 164 1.000
5 1FAGE 9 RMIP4M FACTOR ANALYSTS FOR HURSANTO SODA SPRINGS PLANT

0.0000
88,0000
2200
09350
18.0000
2.0000
1703

MR

1.000
233
»078

“0217
864
<498
+350
o762
»878

=+ 0A5

-1

(3
3

1.000
+193
—1217
284
0010
272
« 301

+ 306
012

63

80

: 20

L8]

WATER QUALITY DATA»

FEBy

26
16
30

14
15

10

RINGS PLANT WATER QUALITY NATAs FERs 1985

1816.0¢00
1180,0000
31,3000
75,1700
1770.0000
1013.0000
174.0000

HCOZ
24 25
1.000
-« 180 1.000
249 -+343
+051 A0
«178 .685
188 -.472
+280 ~+331
=039 = 2%7
1985

CL

1.000
ARY
+ 620
2902
1971
+ 105

3.13
S.16
4.82
3.28
A.96
5.86
6.93

29

1.000
+ 350
582
+ 305
032

ROX

1.000
733
+ 480
+155




33 8
34 N
35

CONDIT
1PAGE

COMMUN

THE C0
CORREL

wn LRI RVESEN

D4 992167
AK » 98752
AMG +73160
ION NUMBER = 3047.

10 EMDFAM FACTOR ANALYSIS FDR MOHRSARTO SONA SPRINGS FLANT WHATER QUALITY DATAy FERs 1985

ALITIES DRTAINED FROM 5 FACTORS AFTER 1 ITERATIONS.

MMHUNALTTY OF A VARIABRLE I8 I1S SOUARED MULTIFLE
ATION WITH THE FACTORS.

FH 3730
EH »8047
c 8976
™Tns 2660
ch + 8284
FE + 7823
MN +8615
SE « 7855
v 9587
HCO3 +8600
CL +7584
F «3053
NQOX v 7993
S04 . 9326
NAK 9850
CAMG 7925

11 BMDPAM FACTOR ANALYSIS FOR MONSANYD SODA SFRINGS FLANT NATER QUALITY DATAY FEB» 1983

VARIANCE EXPLAINED CUMULATIVE PROPURTION OF TOTAL VARIANCE

i et o o o " = > O = s AR S 0 S S s

1 7+389965 +451873
2 2.592137 : 623881
3 1.741329 732714
a 1.124589 +803001)
S. . 1.042792 JH6817&
6 »573598 » 904026
7 +«420737 2930322
8 +3580RA » 952702
? 278271 + 970094
.1460818 + 980145
+ 153845 9289760
097326 995843
+ 035870 » 793085
» 018570 2999246
«00v642 799848

» 002425 1.000000




PH 3 0105 -+679 618 -1061 112
! EH 4 -+45%5 ~+353 -.648 ~.230 » 020
C 5 n877 1234 5224 -1049 0146
RS . 6 .921 » 335 072 =027 -,012
) co 16 812 »240 -,182 -12469 -:042
FE 18 -.213 + 785 +304 130 «110
MN 2 1886 » 239 -.188 -;047 -.132
) SE 22 374 -,182 =173 596 «313
Y 24 249 -.240 -:049 -.229 +886
HCO3 25 -+407 +805 +106 +074 +174
) cL 27 959 +ORG =063 -+168 009
F 2 0597 -.+186 -.138 ‘625 -,072
NOX 31 +730 -+444 -:208 =020 -:¢159
) S04 33 961 -.049 .038 ~+005 =076
NAK 34 + 983 l084 -;011 -1100 036
) CAMG 35 182 -.330 782 -.033 -,159%
OF 7.3%90 2.592 1.741 1,125 1.043 ]
) THE VP FOR EACH FACTUR IS THE SUM OF THE SQUARES OF THE
ELEMENTS 0OF THE COLUMN OF THE FACTOR LOARING MATRIX
CORRESPONDING TO THAT FACTOR, THE VP I3 THE VARIANCE
! EXPLAINED BY THE FACTOR.
OORTHOBONAL ROTATTION» GANMA = 1.0000
OITERATION SIMPLICITY
3 CRITERTION
0 -5,22530%
1 -7.3701%96
) 2 -7.628347
3 -7.629107
4 =7.5629129
) 1{PAGE 13 BMDFAM FACTOR ANALYSIS FOR MONSARTO S0D& SPRINGS PLANT WATER QUALXTY DATAs FEBr 1985
) ROTATED FAGCTOR LOADINGS (PATTERN?
)
FACTOR FACTOR FACTOR FAUTOR FACTOR
) 1 2 3 4 5
PH 3 -.108 -.340 «B29 026 240
) EH 4 -.469 -.500 -.527 -.,200 .128
c S 880 134 ' 229 163 164
TDS ) + 959 119 <065 +168 -,002
J CD 16 +890 -.095 =152 -.024 OA7
FE 18 -,004 875 -+030 -,078 -,091
MN 20 896 -.084 -.139 159 -.089

) SE 22 .121 -.077 -.034 .854 »186

- LR, ]
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‘ 1PAGE 14 BRMDFAM  FACTUOR ANALYSIS FOR MONSANTO SODA SPRiNGS PLAMYT WATER QUALITY DATAr FEB» 1980

! ROTATEN FACTOR LOADINGS
| ..0'8.‘060.04.‘.20.0 ).02.0.40')6.00900.' .0‘.8’0'6.00&0‘0200.90.02.0060..6'008."!
) > ' ’ |t ]
. X . ) ¥ ; .
» » 3 1 t]
) . . . l .
» i ? s i 3
S ' 9 S5 i S
) . , : | :
. 3 . | .
» 3 ? { ‘ 1]
} [} E 3 ) B S
» | X, ’ : % * $.
FACTOR 2 00— - - '--—-—-"-‘;f‘ - -——-0 FACYOR 3 ¢ B S e e RO
v > :t*i L . 4 '
. ‘l L] ! ‘ 4
» * t L] » t 1}
) ) b B . ! +
» ’ > »
s * ; 5 5 ¥ s
) » [ S » »
» ! ¥ t > *
! L] 1] L]
) , ‘ , , ,
+ ] L] [ L}
.0..B.Q.é‘..d...z...o'..z.0040006...90000 ....8..((’..040( .2...'0...2..04..06..C‘;‘Cl.

FACTOR 1 ' FACTOR 1

l.l'80006'0040.02000 0"20'04.0.6...800.. l...e‘l.bl0.40'.2".?...2.'.4...60..&)0.0.

L] . . * L]

J . * . , x | .
. * 4 . ' L

» 3 » ! »

, L} . L] . 14
5 | S bt S5

. . 4 1 1]

) » l > » ?
» | k¢ L S ' h 3 ’

. ' 3" . , L3

) . . %, ' t 133 * .
FACTOR 4 O- - X .- (4] FACTOR 3 O X s : Q

> 3 3 L 3N . L S

J . X * . . $ .
L4 1 . Il ‘ L]

3 ‘ . ) .
? 'I. - 5




S

'0008.'06.004.0.2.l.()00‘200040‘6600030l.. DQOQ“(l.600.4..(2(‘.9..02..04.‘.6.0080!00
) , L 3 » s % :
. ¥ . . i .
) . . . .
5 5 5 5
) » » > . b
L ] * * L] (] * ’ 1]
) LT D 2 R ) £ tz = .
) . XX ! ) -8 .
FACTOR PR V. SRS n FACTOR A0 o _ x 0
, . 13 : T . x ¥ X .
, » x ) 3 . 3 ® 4 '
1] . L3 . L]
) . . . @ .
5 s 5 5
, » ? » 3
» » * >
) N L ] 4 \ <
’0.080.06‘0040002..0 00020..40.06‘008.00. l00!!’!01600040002000000021'04!(!(’0(080000
) FACTOR 2 . FACTOR 3
OVERLAP IS INDICATED BY A DULLAR SIGN, SCALE IS FROM -1 TO +1.
J 1PAGE 16 BMDPAM FACTOR ANALYSIS FOR MONSANTOD SODA SPRINGS FLANT WATER QUALITY DBATAs FEBs 1985
) SORTEN ROTATED FACTOR LUADINGS (PATTERN)
)
- , '
FACTOR FACTOR FACTOR FACTOR FACTOR
p ] 1 2 3 4 s
//-\\\
DS 3 ’v959 \ 0.000 0.000 0,000 0.000
) NAK 34 .956 | 0,000 0.000 0.000 0,000
cL 2 951 Y 0,000 0.000 0,000 0.000
MN 20 L 896 . 0,000 0.000 0.000 0,000
) co 16 ' .890 0.000 0.000 0.000 0,000
S04 33 ' .882 0.000 0.000 +251 0,000
C 5 . 880Q 0.000 0.000 0.000 0,000
J FE 18 0.000 7,875 0.000 0,000 0,000
HCO3 25 0.000 858N -~ 269 0.000 0.000
NOX 31 +545 =64 0.000 0,000 0,000
D CAMG 35 0,000 0.000 41878 0.000 0,000
- - - - - - anm " - ~n ARAA n NANAN
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EACH CHI-SQUARE HAS REEN DIV

) CASE
LABFL  NO.
FU1 1
) PW2 2
PW3 3
T2 3
) TW3 5
'L 6
TWS 7
) W 8
TW? 9
TUR 10
) TWY 11
TW10 12
TW11 13
) TW12 14
TW1L3 15
TW14 16
) TW1S 17
TW16 18
TW17 19
) TW18 20
TU19 21
TW20 22
) TW21 2
TW22 2
TW23 2
) TW24 26
TW25 2
TW26 2
) TW27 2
TW28 30
TW29 31
J TW30 32
TW31 33
TW32 34
§ ] TW33 35
TW34 34
TW3S 37
) TW36 38
TW37 39
TW38 40
) TW39 41
TW40 42
HOOFER 43
J pocK 44
LEWIS AS
EFFLUENT 46
) SW6 47

16
298
+ 555
+225
426

1.230
1.351
1.152
1.771
+332
1.123
+644
674
+802
2,581
379
»430
509
2.477
2.042
»402
+406
.818
+ 459
1.526
+902
3.000
1.544
1.325
1.143
»768
801
«937
+ 345
1.170
744
+610
+803
«827
2.147
1.126
1,295
3.001
+6R0
+ 450
' 399
598
319

e

S
.068
.088
«333
+396

1.371
1.431
« 594
+ 760
+ 302
+ 905
+670
+218
098
$,790
1467
+A87
192
4,282
.083
+499
316
176
+596
691
326
7.647
+406
. 148
296
2401
423
.1()3
416
1.331
1.322
. 085
+ 501
1.193
2.709
+400
716
7.976
« 347
+404
+283
» 150
212

CHISA/NF CHISAR/NF CHISA/NF

11

» 403
768
176
+439
1.165
1.315
1,406
2.231
« 346
1.222
532
881
122
1122
WA75
»404
653
1,656
2.933
+ 353
+AA7
1,109
397
1.906
1.164
.888
2,061
1.8460
1.528
1.008
+ 9273
1.288
'3]4
1,098
772
+843
917
663
1.892
1.456
1.46467
737
. 831
470
+452
+802
+ 367

FACTOR
1
-o261
'0337
-+A37
-.525
038
.018
.084
071
095
120
+010
272
- 069
894
"0577
"0718
=650
-.931
+308
e ‘60
- 206
-+367
-.110
856
167
A9
-157
437
073
‘031:"]
-016
e 326
‘(632
~e762
- 1717
-+ 341
+003
-'3')3
424
-.3468
- 294
6,172
=205
-.281
-.303%
-+334
-, 301

[Ty

F

i

ACTOR
2
-.431
-.271
-e778
- 8LA
+408
662
+ 0557
110
076
098
e 759
' 368
- 230
037
. 447
0035
+AR1
352
+136
329
023
594
703
+300
177
-+363
067
=9 46?
= 997
=163
- 801
-+694
. 738
1.039
-4927
-.028
1.633
-.426
e | 5?9
- 992
e .‘4'7‘
-s8352
1.206
1.300
-657
-.308
-2795

. a2
N

[ S

-

) | e e

FACTOR
3

= 156
=019
-.6492
"1675
«004
-.019
-~ 075
009
"0398
=154
-+ 372
T (;8“
337

. 0344
-.027
=.604
+227
"0701
- 027
-.174
"02“6
-+405
=25 0()7
1.211
+ 291
6.107
1.302
'0006
- 415
-.818
'} 934
- 265
=230
+ 510
A3
139
«030
~+101
-«131
-0592
«RLE
~1.033
=302
-+320
-.640
+ 348
=170

FACTOR

P

¢ |

=

' |

WM

1

A
+08S
201
614
696
» 083
<080
576
27A
» 442
274
« 3389
+6A8
«0A7
« 735
vA75
W
A5
230
1274
574
« 501
219
» 028
157
» 3448
510
'4()4
235
» 603
' 685
260
999
586
651
«A06
268
o324
«638
538
863
« 437
206
¢ 251
29527
465
101

FACTOR
S
-.238
-.A4uU8
‘0.4,8?
-:179
_021.0
=250
"1 0010
~1.008
-.014
«105
-.020
=093
-, 092
5,243
"0279
T 136
_42]8
2.157
~:¢493
-,155
-.239
=372
-:141
-+326
=327
'0661
212
=+345
=001
=% ael
=.207
=300
+850
»101
« 286
» 354
013
-+436
029
-.494
~s074
. 289
=291
‘0293
=5 450
=9 173
=06

—-a

NS
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) ARSOLUTE VALUES OF CORRELATIONS IN SORTED AND SHADRED FORM
)
+ & TDS Y
+ 0
) + »
+ 34 NAK XX
) + 00
+ %
) + 27 CL AXY,
+ 000
+ XEN
)
+ 20 MN XXXX
+ gooo
) + RRX
+ 14 CD XXXXX
+ 00000
+ T %
) + 33 S04 XXXXXX
+ 000UNO
i + XXX X
)
+ S5C AAXXXXY,
+ ODONNOOD
) + % ¥
+ 18 FE ve o X
) + 0
+ x
J + 25 HCO3Z ——aet XX
+ NO
+ x
)
+ 31 NOX XXXX+XXXXX
_ + NN 0 NO
) + 4
+ 35 CQHG » () -.X
) + 0
+  §
) + 3 PH e =XoXX




THE ARSOLUTE VALUES OF
) THE MATRIX ENTRIES HAVE BREEN FRINTED AROVE IN SHADEDR FORM
ACCORDING TO THE FOLLOWING SCHEMNE

) +
+
) + LESS THAN DR EQUAL TO (123
+ . .121 TN ANU INCLUDING «243
+ :
J + .
) + - .243 T0 AND INCLUDING (364
| +
| +
+ + .364 TO ANB IHCLUDING +48S
+
+
)
+ X AR5 TD ANB IHCLUDING £ 607
|
! +
| ) +
+ X ,607 TO AND IRCLUD1NG \728
) + N
+
) + X .728 TO ANl INCLUDING 1849
+ 0
+
) ]
+ X GREATER THAN «BA9
+ 0
) + x .
1PAGE. 18 BMDPAM FACTOR ANALYSIS FOR MOKSANTD SODA SPRINGS FILANT  WATER QUALITY DATAs FER: 1985

FACTOR SCORE COVARIANGE (COMPUTED FROM FACTOR
STRUCTURE AND FACTOR SCORE COEFFICTENTS)

THE DIAGONAL OF THE MATRIX RELOW CONTAINS THE SRUARED
) MULTIPLE CORRELATIONS OF EACH FACTOR WXTH THE VARIABLES.




1 rike b O a. PRV IRV I R
FACTOR 3 . 000 -.,000 1,000
FACTOR 4 .000 -.000 + 000 1.000
) FACTOR S .000 -.000 . 000 -. 000 1.000
1FAGE 21 BHDPAM FACTOR ANALYSIS FOR MONSANTO SanA SPRINGS PLANT WATER QUALXTY DATAy» FERs 1980
)
FACTOR SUCORES
) X-AXIS (S FACTOR 12 Y-AXIS (S FACTOR 2 €-AXIS IS FACTOR 1, Y-AXIS I8 FACTOR 2
300000000D:OOOOOOOO!I'D.QOQOOQODC0000‘001000000.002000000.003 300!0!0‘00;.’00l!t.o‘.li00000000()00OOX0.0‘1000000000'20000000!‘:‘
) * » e L[]
» ‘ * 1] 3
‘ » » . »
* * * 1 L]
2 2 2 2
’ L[] , » [ L}
) 1 31 . . )
L[] ' » t [ ]
! » ‘ » 1] t 1]
. X x . } * .
1 3 1 1 1
) 1] . [} ' L )
» t] L] »
[ ] * L] ’ [ )
) R t 3 ; . t T % X .
. * ’ * . x ' [}
) 3 n 0 X % &3 =% ) 0
) . ¥ . . T 38 ¥ X .
, x RXX 1 3 2N . . E4EERE X ,
. 38 X8 X . . ¥ .
) » * XX % % . T & ksAL '
' 13323} ' . b3 .
, 1 R R X 1 1 ‘
«) [] * . L ]
» 1] ’ »
L] » < [ ]
) » H .
L] . & 4
2 2 2
) . [) . L]
. * 4 9
) » » *
300000‘0.02000000.00100.00000'00.oo000I0100000l00020000.000l:’l 30000'000020000.0000100000!IIO("OOO.QOIOIOOOOQQQO'?Qlll.l(.ll

OVERLAP IS INDICATER BY A DOLLAR SIGN, SCALE 14 FROM -3 TO 43,

FACTOR SCORES GREATER THAN 3 ARE FLOTTED A8 3.
) FACTOR SCORES LESS THAN -3 ARE PLOTTED A8 -3,

e e Al TALe WA A Ll o 0 R 213124



I

) I ’ )
» ' 1}
1 1
; R % ,
» * »
3 . $ ¥ X ] f
» R 3 x »
o xXE% X X xx xx 0
) , 3% 8% 3 | .
. $ XX 3% 4 4 .
L] t 13
) . (23 & SN ] .
» X 4 s
1 X 1
) » ?
) . 4
2 2
b R »
» ’
3 . 4
‘;) 300.0.‘...2‘0000‘0.0100..0..00‘)0.0‘0’0‘)10.0.000)0200..00.003
’ OVERLAP IS INDICATED BY A DULLAK SIGN. SCALE IS FROM -3 10 +3,
. FACTOR SCORES BREATER THAN 3 ARE PLOTTED AS 3.
) FACTOR SCORES LESS THAN -3 NARE PLOTTED AS -3,
CPU TIME USED 2.850 SECUNDS
1PAGE 23 BMDPAM
J
BMDF4AM - FACTOR ANALYSIS
) EXECUTED ON 85/04/711.AT 14.28.43,
PROGRAM CONTROL 1NFORMATION
)
NO MORE CONTROL LLAMGUAGE.
Jd FROGRAM TERMINATED

146.28.13 . NEWFAC»P2,CM170000, TS,
16.28,12, X%
) YL M0 1T erET AR R ALY RAAXRRBRERRX R RKKRR AR LR RREAR AR
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[STERVEY

16.28.15. DEST ST~EKS1 NEST UN=(LOCAL)

16.28.16.MAPYOFF .

156.29.16 .GET»TAPE7=NEWRUET,
16.,28,20.GETs RMDP/UN=EKSAFF,
16.28.21.CALL BMDF (FROG=RUNPAN)
16.28.22,.ATTACHRUDFB2/UN=EKSAFP.
16.28.22.CALL BMIIF82y RMDPANM.
16,28, 23 .REWIND BMDP AL,
16,28,23.SKIFFBHDFB2,14.
14.28.,29.COFYRF yRMDPB2y RHDPANM.
16.28.30. COFY COMPLETE,
16.28.30 . REWINDy RHIP AN,
16.23.30.RETURN,» BNDFP32,

16.28.30.%

14.,28,30 . RNIFAMs N=TAFE7 »L=NEWOUT »W::20000.,
146.28.33.3FCL 1LVL-564 VER-83265
16,28,33./PRG USEDR/RHUDPH2M

16.28.43, STUP - END BMDP,

16.28.,43, 137100 MAXIKUM EXECUTION FL.
16.28.43, 2.881 CP SECONDS EXECUTION TIME.

16,28.43, REFRIEVED NORMAL TERMINATION.
16.28.43, JOB REPRIEVED,

16.28.44, RPV - FREVIDUS ERROR CONDITXOHS RESETY.

16028044.EXIT!U|

16.28,44,.CO0ST,LO=F.

16.28.44,

16.28.44, RUN DATE 85/04/11. RUT SECS
16.28.44, UNITS MUMBER ccus
16.28,44, CFU SECS 2.924 90.666
16.28.44, CHP UNITS 3.385 31.699
16.28,44. DPISK REQS 276 13,492
16.28.44, DISK SECT 15630 31.282

16.28.44, JOB PROCESSING CCUS 147.144

16.28.,44.,

16.28,44, AVERAGE CM USER (DECTMAL)
16.28.44., AVERAGE CM USED (OCTAL)
16.28.44, MAX FIELD LENGTH USED (OCTAL)
14.28.44, ITEMS CHARGED HEPARATELY
16.28,44,DAYFILE,NEWOUT.

EOT ENCUOUNTERED.

C»CATLIST

CATALOG OF YGATO6& FM/BCSO00

FILE NAME(S?

INDIRECT ACCESS FILE(S)

CLUSTAN CLUSTA FACTAN FACTAHRA

CLUST2 CLUSTS FACTAN2 LABEL
CLUST3 CLUSTS FACTANS MONROET

32,561
PERCENT
54,244
18.965
8.072
18.715

14433
34141
1357100

35/04/711, 16.41,31,

NEWBOET NEWROED NEWFAC

NEWROEL NEWBOEA NEWOUT
NEWBOE2




THIS VERSTION OF BMDP HAS BEEN COMVERTED FOR USE ON

CDC 6000 AND CYBER SERJES COMPUTERS RY
RMOP PROJECTs VOGELRACK COMFUTING CEMTER
NORTHWESTERN UNIVERSITY

2129 SHERINAN ROAD

EVANSTONs JLLTINOIS 460201

(312) 492-3481

RELEASED AUGUST 1983 FOR FTN4 CONFILERS

EXECUTED ON 83/04/7146.AT 15413433,

PROGRAM CONTROL INFORMATION

/PROBLEM TITLE= °P2M CLUSTER ANALYSIS FOR HUHSARTO SONA SPFRINGS PLART
WATER QUALITY DATA, FEBy 19857,
/INPUT VARTABILES:=33,
FORMAT= '(7Xr?ﬁ4////2(7XvFB.O/):7XsFH.0/////7X:F8.0//]///3(5th2:F8.0/),
2(5X1A27F8.0//)/5X1h21FH,0//75X7ﬁ?;FB.O/Q(SX;AZ;FB.O//)!
7I7XeFR.OZ/7/7/78(SXsA2FB.O/)Y/ /)
CASES=50.
UNIT=7.
/VARIABLES NRHES=ID19IDZrPHrEHvaTDSrLJ9Cﬁvl2!ﬁﬁrL3rNhrL4rKrL5vCDrLl4:FE)L15:MR1
LsrSEyL7VsHCOI L8y CLLY»F2L20sNOX,1.225504
NAK»CAMG.
RLANKS=MISSING.
LABEL=ID1,ID2.
USE=CLyHLCN3sCAMNBIF V.
ADD=2.
Z/TRANSFORM IF(L1 EQ CHAR( <)) THEN CA=CA/Z.
) IF(L2 EQ CHARC <)) THEN MG=M5/2.
IF(L3 EQ CHAR( <)) THEN NA=RA/Z.
IF(LA EQ CHAR( <)) THEN K=K/2.
IF(LS EQ@ CHAR( <)) THEN CD=CD/2,
IF(LS EQ CHAR(C <)) THEN BE=8t/2,
IF(L7 EQ CHARC <)) THEN V=V/2,
IF(L.8 EQ CHAR( <)) THEN (L=CL/2.
IF(L9 EQ CHAR( <)) THERN F=F/2,
IF(L10 . €2 CHARC <)) THEN NOX=NOX/2.
IF(LL11 EQ CHARC <)) THEN S04=8504/2.
IF(L.14 EQ CHAR( <)) THEN FE=FE/2,
TF(L1S EQ CHAR( <)) THEN MH=MH/2,
1PAGE 2 BMDP2M

NAK=NAtK.
CANG=CA/MG.
/PROCEDURE L1NK=CENTROID,
SUHOFSQ.
/PRINT DATA.

NTETAMPETC




NUMBER OF VARTARLES ADDED BY TRANSFURHATLIUNG, ) 2

TOTAL NUMBER OF VARIABLES + o o o o o ¢ ¢ ¢« ¢ ¢ 35

) NUMBER OF CASES T READ TNs o » » s 0 > v v o S0
CASE LABELING VARIABLES .+ « + + R 8 3} ma
MISSING VALUES CHECKED REFORE OR AFTFR fRANS, + METTHER

) BLANKS AREQ . . * * . * . - . L] * » * . t L] . . r‘]SSIIQG
INPUT UNIT NUMBER + + o+ o o o & T T ?
REWIND INPUT UNIT FRIOR YO REAHING. o DATAS « YES

) NUMEBER OF WORDS OF DYNAMIC STUORAGE. « » ¢ » » o 19998
NUMBER OF CASES DESCRIBED RBY THPUT FORMAT . . 1

xxx%xX TRAN PARABRAPH [S USED ZXXK¥

YVARIARLES TO RE USED
) 27 CL 25 HCO3 35 CAWG 29 F FL Y
OINPUT FORMAT IS
(7Xs2R47/777207XFB.O/ V97X FRO/////7X9FBO///1173 (BYrAZIFER.0/)y 2(BXs A FBL0//)/
SXsA2sFB.0//95XsA29FB.0/2(5X1A2:FB.0// )7 //7X2F 8, 0//774(3Xy A2, FB.0/)//)

OMAXIMUM LENGTH DATA RECORD IS 15 CHARACTERS., :
iPAGE 3 BMDP2M F2M CLUSTER ANRALYSTS FOR HOHSANTO SORA SPRINGS PLANT WATER HUALXTY DATAs FERs 1985

OI NPUT VARTITABLES ., » » »

4
) YARIARLE RECORR COLUNRS FIELD T1YPE VARTARLE RE.CORD COLUMRS F1ELD 7TYPE
INDEX NAME NO, BEGIN EMD WINRTH IMDEX MAME MO, BEGIN END WIOTH
) 1 1Dpt 1 8 11 4 A 18 FE 2 8 15 8 3
2 1n2 1 12 15 A A 19 LG 28 & 7 2 A
3 PH S 8 15 8 F 20 MN 28 8 15 8 F
) 4 EH ) 8 13 8 F 21 L6 29 6 7 2 A
) 5 C 7 3 15 8 F 22 SE 29 8 15 8 F
5 TDS 12 8 13 8 F 23 L7 31 & 7 2 A
) 7 L1 18 6 7 2 A 24 vV 31 8 15 8 F
’ 8 CaA i8 8 15 8 F 25 HECO2 35 ] 15 8 F
9 L2 19 6 7 2 A 26 L8 39 ) 7 2 f
) 10 MG 19 g iS5 8 F 27 CL 39 ] 15 8 F
11 L3 20 6 7 2 A 28 L9 40 6 7 2 A
12 NA 20 ' 15 8 F 2W F 40 8 15 8 F
) 13 L4 21 6 7 2 A 30 L10 41 é V4 2 [
14 K 21 8 13 6 F 31 NOX 4] 8 15 8 F
15 LS 23 6 7 2 A 32 111 42 é 7 2 f
) 16 CI 23 8 15 8 F 33 504 42 8 15 8 F
17 L14 26 6 7 2 A
1PAGE a4 RMDPP2M  F2M CLUSTER ANALYSIS FOR MORSANTO S0DA SPRINGS PLANT WNATER RUALXTY BATAs FER, 198U
) ORASED ON INPUY FORMAT SUFPLIER 45 RECORDS READ PER CASE.
Oxxx WARNING --- 3 EXTRA KECORDS AT ERD OF EAUH CASE XXx%
) NUHBER DF chSES RE“D » » » . . - t] ’ L] . * * * * 50
PRINT DISTANCE MATRIX o+ « o+ o o o o o o o o & s YES
) TYPE OF TREE FRINTED. « o« o o o s o 2 3 » » » » VERTICAL

CALCULATING PRDCFDURE . € * ¢ o . . L3 . LI § . SUH'S“R




5 TW3 -, 335 1,409 -: 4.8 -4l -y 174 LR Y
6 TuA4 -+335 1,620 ~eA46 -+542 ~-.176 1,000
) 7 TWS -:335 -.644 +718 1.524 =124 1,000
8 Tué -+.335 -+013 718 1.889 -,142 1,900
° TW7 -:335% 1.488 -.371 - 3A7 -:1835 1.000
) 10 TuU8 -+335 3.128 ~+509 - +506 ~+ 199 1.000
11 TW? -«335 1.749 -1 446 - 339 -«171 1.000
12 TW10 =, 339 » 427 2013 -, 409 ~:187 1.000
) 13 Tuwll -,330 - 299 +013 - 356% =102 1,000
’ 14 TUWi2 S5.474 ~+323 1.131 -+D63 -.099 1,000
15 TWI3 -+335 -,334 -023 - 334 = 099 1.000
) 16 TuW14 -+ 335 -+410 -+359 ~.091 -.09%° 1,000
17 TW1S -,335 -, 286 - 537 -.483% =079 1.000
18 TW1lé 1.601 ~.002 +059 «786 -,143 1.000
) 19 TWi7 -¢335 -+534 1.13) R BT ~e391 1,000
20 TW18 ~-+335 1.4654 -.186 ~+336 ~-.189 1,000
21 TW19 -:335 -.592 -.200 -.374 -:141 1.000
) 22 TWH20 -+335 ~+789 -,239 -+146 ~+135 1.000
’ 23 TwW21l -+335 1.8446 -:48B6 =067 =197 1,000
24 TW22 +070 -.881 « 730 1.524 o=, 124 1,000
) 2% Tu23 -+330 +330 -41225 -:306 =~ 139 1,000
26 TU24 ~+3395 -1.6353 +701 +187 6,926 1,000
27 Tu25 -:335 -.170 + 059 956 =196 1,000
) 28 TW26 -+335 -+ 3565 » 426 -»480 -177 1,000
29 TW27 -.335 -.83& -.:228 -:146 -:100 1,000
30 TWz28 -+339 709 ~+A46 -+573 -,122 1,000
) 31 TW29 -+335 +103 -+303 -.546 ~¢120 1.000
32 TW30 -+ 335 -+378 +483 «015 -~+137 1.000
33 TW31 .881 -.513 - 497 -G53 -.078 " 1.000
) 34 TW32 2.232 -1.223 -+474 ~+573 -.183 1.000
35 TW3i3 © 2,142 -+363 -469 -,370 ~.0727 1.000
356 TU34 -+335 -+363 ~.234 -+339 -+1353 1.000
) 37 TW3S -+335 2.199 -«M17 -.547 -:19%0 1.000
38 TW3s -,335 —s729 -.021 1.455 ~-:147 1,000
39 TW3? 791 -+265 T+ 626 A.823 -.098 1,000
, 40 TW38 -0335 -0349 "‘0428 "0558 --.100 10000
41 TUW3? -4+335 -1,087 -:102 S8 -.167 1,000
42 TWA0 ,881 -1.350 S.164 1,455 -.110 1.000
) a3 HOOFER -,333 872 - 550 -¢011 -y 166 1,000
44 DOCK -+335 9356 -+332 -+504 ~e169 1.000
a5 LEWIS -.330 -.,378 327 -.523 -~ 427 1.000
) 46 EFFLUENT -:335 -+ 299 ~-+170 -+435 -.118 1.000
47 SWG -+333 -+715 -.279 694 -.137 1.000
48 CQLF "0335 ~sh97 "0234 0925 -0138 1 .()0(‘
) 49 MORMAN -+335 -+657 - 154 1.264 =142 1,000
' 50 SW SPRIN -+335 +941 -.411 -.334 -e167 1.000
1PAGE & BMDFZM FP2M CLUSTER ANALYSIS FOR MONSARYTD SONA SPRINGS PLANT VATER QUALXTY DRTAy FEBs 1985
J
24 25 27 29 3%
) Y HCOD3 CL. F CAKlG

. LY ) A 7.000 -+ 335 1.637 ~+466 -.349 -,182




16 « 177 29 12 2.000 =335 W 37Y Ll AT - AL A0S
17 220 30 A3 3.000 -+335 «923 -.A499 -+.A50 -.167
18 v236 48 A7 2.000 -+330 ~.706 - 256 +810 -137
19 «2392 13 1 3.000 -+335 =259 . 032 -+ 485 -+142
20 »243 49 38 2,000 -+335 =692 -.087 1,359 - 1AG
21 249 3 2 10.000 335 ~+335 -+393 o017 -.114
22 257 43 30 4.000 -.330 +870 -.A86 -¢A81 =156
23 277 6 S $.,000 -+335 1,528 444 -.349 -,182
24 319 22 21 3.000 -+33G ~.739 =224 - 222 -126
2 .388 8 7 2.000 ~+335 -.578 718 1.706 -.143
26 434 2 1 13,000 =330 =317 =290 =510 -.120
27 «A70 47 Al 3.000 -+ 335 ~+833 -+205 «734 e 147
28 471 31 ) 14,000 -.335 -+287 -:310 ~.012 -:120
29 J534 32 28 2,000 - ¢339 -+ 472 +AS4 ~.232 -,157
30 .538 24 7 X.000 -.200 - 679 722 1.646 - 136
31 544 21 1 17.000 -+335 - 367 -.295 -.461 -,121
32 -572 37 5 70000 ‘r335 10709 - AA0. "0549 -.183
33 .651 A1 38 5.000 -+335 =777 -.158 +784 -.146
34 1660 30 12 6,000 -+335 v 706 Y VA -.4A18 - 108
35 «791 28 1 19.000 -+ 335 ~+378 -e216° -+ 437 -,12¢
36 +872 35 34 2.000 2.187 -.793 ~.A71 -072 -¢130
37 1,014 12 5 13,000 -,335 1,246 . =+395 -.302 -, 172
38 1.113 38 7 8.000 -.284 =e 740 ° 172 1.232 -+143
39 1,205 19 7 92,000 ~+290 -.717 279 1,155 -.148
40 1.261 33 1 20.000 =274 -+380 =230 -.443 -+123
11 1.642 5 1 33.000 -,298 258 -+ 295 ~+466 -,142
42 1.759 34 18 3.000 1.992 =529 295 -:119 -.134
43 1.977 7 1 42,000 T -, 296 + 049 -.172 -, 119 -»143
a4 2,363 18 1 45.000 -.144 .010 -:180 -.119 ~¢143
45 3.172 10 1 46,000 -,148 .078 -.187 -.128 ~+144
46 5.117 39 1 47.000 -.128 071 -¢170 -.023 -.143
47 5.790 14 1 48,000 -.011 063 -+143 -,034 -»142
48 6,692 42 1 49.000 +007 034 -.014 -.004 -eiIM
49 7.311 26 1 50.000 -+000 000 +000 »000 » 000 ’ &/

1PAGE 7 BHDPZH P2H CLUS1ER AHALYSIS FDR HONSANTO sSONA SPRlth PLANT WATER QUAIITY Dh1hr FERy 1985

it . e
CN g {rch. e Y/ s data
0 21 4 4111 4 3 12223231 24453533 221 P13 A A A A2 I 311314 2
A . 17335065746621?,91'283253400’60319598973148745809‘!26
stL PTTPLYTTTT ETPTTTTTTITTY HRNSTTTTVYTITTTY ¥secC1TTYTYVvYTITIYT TT1T1
A HWWHWEWUWRWYWEFWY WU HWHEHYEWNROOWWW WWHWRWYWOWAWWY HWWWWWWY WY
EB 12.13"31112!’322221323120(: 7.’7:41297'.’;13RG|.'.’.26531’.1)3142
E 3"_51 18435 1. 4 907906.11)3""'(585 8 1 7 A M F 92 2398 7 20 4
L : s u v Y E P A
E ‘ R R N
! N 1
! T M
ANALG, _— '

DISTANCE -
-
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STER AHALYSTS FOR MORSANTO SODA SPRI&GS PLANT  WATER RUALITY DATAs FEBr 1985

g RMDP2M P2M CLU

1PAGE

ASES REPRESEMTED IMN SHADED FORM.

.
»

ODISTANCES BETWEEN U

1STANCES.

HEAVY SHADING INDICATES SMaLL I

CASE

OCASE

L.ABREL

NO.

1 PU1
27 TU2S
13 Tull

XX

XXX

XXXX
XXX

3 PUl
45 LLEWIS
40 TW3ie

XXXXXX
IYATAY R A4 A4

‘e

-




25 TW23 XXXXXXAXXXXXXX+++4++XX
43 HOOPER  ++++#+43444X-—4—-—XXX
\ 44 DOCK FEEEE R EE RN -4 == XXXX
‘ 50 SW SPRIN HH+t+ttttiidd——td--XUXXX
30 TW28 FHEEHEEEHEHEEXE - XXXXXX
, 37 Tu35 ...-.........—o.....-—+b++X
6 TW4  —mm=mmmmomoo toom—= s HEXXX4XX
20 TW18 —-=====------ Foommo o HEOCCHXXY,
) 23 TW21 2 =mmmmmmmmsmEmET ......++++++XXXX
- 11 THY ~ mmm—mmmmmomoos v oo o HHECCERKRXY
9 TW7 —m—=mm—mmmoos p-—-m-- FHXXXANRHNAX
) 5 TW3 —-e-mmmmmooe- $o-—- - 4 XOCEOXROXY,
19 Tul? +++ """""""" +++X+---..-—.......X
38 TU36 ------------ L& i R S ) ......+X
) 49 MORMAN  —-——-===-—=—==-~ $4-d-—==am= casesetXX
47 SUWG ++++++++++++++XX++4—++—-——.......+XXX
48 CALF NSRS ST SIS I EL R 2 2 4 Sntnbabainbalet seos s e PNXXX
) 41 TW3? T X R DO L L el soveee PERAXY
) 24 Tu?? —— et s s T T T TS s e oo+++{++x
8 TWé ~“ s e s s st esstTTrT a0l ..+++++-XX
) 7 TWS = 1000"-‘t-‘-+‘v--0000 3 -..+X++++XXX
34 TW32 ..oo»ooo;oooooo-.oy+oooooo se 0 b0 X
35 TW33 OOOQO..OIQ'OOO'OO'0+0000O0 R N U 11X
3 18 TU16 S o ht Tttt St I N I RO U S y ==+
) 10 Tu8 . . com=—cttitt-- X
39 TW3? . Y
) 14 TW12 X
42 TuW4O Y.
26 TW24 X
)
, )
OTHE DISTANCES HAVE BEEN KEPRESENTED AROVE IN SHARED
FORM ACCORDING TO THE FOLLOWING SCHEME
) X LESS THAN +864
+ FROM 864 T0 1,635
) - FROM 1.635 T0 2.375
. FROM 2.375 T0 3.392
GREATER THAHN 3.392
) 1PAGE 9 BMNP2M P24 CLUSTER ANALYSIS FOR MOMSANTOD $00A SPRINGS PLANT WATER OQUALITY UATAs FEB; 198%
0 INITIAL DISTANCES HETWEEN UASES
\ CASE
NUMBER
1 2 3 4 K] 6 7 8 9 10 11 12 13 i1 15
J
1 0,00 32 A1 <56 1,79 2,00 2,01 2.34 1.835 3.18 2.12 ' 74 23 W92 + 60
) 2 ' 32 0.00 09 +23 1.74 1,90 2,25 2.57 1.81 Le46 2,08 80 30 5.98 28
x -89 .00 0.00 «18 1.75 1,98 2.32 2,63 1,83 .07 2,09 +85 + 36 5.99 .20




1PAGE 10

0

CASE
NUMRER

F N LB

2.26
1.43
2.04
'37
+38
01_5

66
7.23
27
+ 950
.62
1.15
.70
.58
1036
2,78
2,354
.33
2.50
1.84
5.31
.51
1.21
6.59
1.33
1.39
045

22

1.15
1.34
1.65
1,32
BHNP2M

16

63
.31
+23
16
1.83
2,03

2,435
2 75

2.36
1.74
1.99
+30
.58
.18
6'\4
67
7.27
l38
v 74
62
1.05
+49
+90
1.26
2.73
2,49
.09
2.52
1.99
5.49
.18
1.32
&.90
1.23
1,30
.13
+11
.23

(3
ot

G b b b b

rS e v

.
INND
DN

17

58
.27

12 ]
L4

11
1.70
1.91
2.40
2.69

-

2.39
1.82
‘ 000
'32
.59
2,19
2,40
V72
7.27
.44
.80
.63
1.05
.47
.98
1.24
2.72
2,48
12
‘-‘.34
2.03
5.54
\10
1.35
6,98
1.23
1,31
006
'19
1.26
1.48
1.481
1.29

CLUSTER ANAL

18

2,28
2.36
2.39
2.4
2.79
2.90
2.27
2.38

A

2.44

44
71
.12

0\.'?

73
7.32
« 530
96
«79
.98
+ 58
1.13
1.24
2.74
2.48
27
2.47
2.12
S.61
+10
1 l4()
7.13
1.15
1,23
15
+ 34
1.35
1.57
1.90
1.24
Y818

19

1,43
1.71
1.82
1.97
2.71
2.88
1.08
1.42

" JA

2.78
2.7

v 23
2,02
2.24

.44
3.32
1,14
785
1485
2,15
2.29

+70
1.31
2.08
2.28
3.68
3.05
1.78

79
2.95
5.33
1.76
2. 7()
7.352

+ 99

47
1.77
1.73
2.44
2.57
2.76

+ 51

FOR MONSANTO

2.0
2.88
06
‘-0’3
2.43
o 23
Z.A7
1.34
794
1.86
2.35
2.30
21
1.52
:’-.‘2
"04()
3.83
3.7
1.99
98
3.11
5'?()
1.97
2,95
7.61
76
&7
2,00
1.94
2.635
2.73
2,92
71

2e2/
1.08

AR

‘.‘11
1.92
3,47

A7
2,28
7.27
2,23
2.03
1.93
273
2.32
1,955
2,70

3.57.

3,47

2.2%°
3.70°

75
351
2.40
1.32
Ge62
2.34
2.87
2.3%4
2.18
1.30
113

7?1
2.69

PR Y
1,42
3.48
2.44
2.27
J.61

&b
2,04
726
2,594
239
2.27
2,98
2,79
1,89
2,99
.82
3.69
2,61
3.82

88
$,15
2.71
1,65
3,66
3.05
Z.07
2.65
2,50
1.57
1.327
1.08
2.89

S00A SPRINGS PLANY

WATER QUALITY DATA»

PR -4
2.74

20
2,09
2,32

.'SH
J.36
1,20
7.88
1.71
2.20
2435

79
1.7
2173
2,35
3.7
3,10
1.86

71
3,01
5485
1.84
2,82
7450

' B4

W36
1.87
1.80
2,53
2.64
2.02

99

BeYO
A.16
1.47
3.74
.95
1.28
A4.70
2.83
B3.70
3,35
5.81
4.00
242
3.03
3.69
3.84
5.05
4 .?8
%.50

93
4.38
6.36
3.48
4.39
8.37
2.26
247
3.51
3.45
4,05
A.11
4.22
220

INITIAL DISTANCES BETWEEN CASES (CORTIRUED)

20

2.04
1.99
2,00
1.93
+ 20
06
3.33
3.48
L0

37
+30
+ 32
46
2.02
2.23
2,11
2.44
2.09

38
S8
<3y
v 71
2.24
2.45
1.93%
2.27
.32

2.23
2.18
2.19
2.12
.44
.23
3.47
3,61
.38

2. 11
2.34
2.40
2.352
3082
LeA7

»47

l66
£.36

66
67
.72
l7:"
1,14
1.34
2.28
2,354
1.2

Lav/
2.98

11
2.38
2,58

11
J.57
1.47
7.99
1.98
2.47
2‘\5:’.
1.04
1.65
239
2.57
J.97
3,26
2,12

A3
L2
53.74
210
3.07
7.66

.88

<80
2.13
2.07
2.76
2.86
3.02

l83

2&

7.23
7«?7
7,

7 . bl
7 .85
7+94
7. 27
, < il
7 Bﬂ

FEB»

Leakd
1.7%5
1.33
1.04
1.27
1.351
2,48
.!8
7+A%
‘62
1.08
1.31
7.3
.63
1.02
1.63
3.10
2,585
82
1.83
2.19
D.A3
91
1,81
6.78
73
77
.90
W75
1.61
1:.76
2.00
N-Y4
1985

.27
|38
.44
55

1.65

1.86

2.23

2.%6

1.71

2O
1.59
2.02
1
69
2.20
2.32
.68
723
W17
30
72
1.11
066
7%
1,34
2:.77
2.52
I:!(’
2.54
2,07
5.94
A
1.40
6,867
1.30
1.37
+ A0
23
1.354
1.56
1.87

133

e
5,72
635
5.97
6,00
6.41
5.83
5.98
9«?5
.91
5.86
5.00
6.11
6.05
T.R7
4.48
Z3.73
3.70
G.97
6,52
627
7,18
6.02
$,10
7.18
6.17
6418
[ .00
%495
6.12
6,16
6.23
6410

29

0-52
162
+63
70
2.29
2.050
1.93
2027
2.36

PG I}
2.00
1.99
)
67
2.18
251
+81
7.29
63
1.00
71
1.05
144
1.17
3,23
2:.72
2.48
v 32
2.54
2.09
5,60
12
1.42
7.17
1.2
129
017
+ 39
1,31
1.54
1.87
1.30

30

1.1
1.05
1,05
+ 78
70
I9‘
2473
2.98
79

-




24

25

26

o]
=

28
29
30
31
32
33
34
35
36
37
38
39
40
a1
42
43
a4
a5
a6
47
ry:
49
50

1PAGE 11

) 0

CASE
NUMBER

O DN D LN -

Yob b peb peb b
DLN"O

15

2.52
.88
7.28
.67
1.00
.67
1.12
v 32
1.18
1.22
2.70
2.48
¢33
2.61
2.10
D.62
14
1.40
7.18
1,28
1.37
»18
42
1.31
1.54
1.488
1.38
BUNP2M

31

+70
I49
A7
+38
1.31
1.52
2.52
2.79
1.39
3.03
1.65
v 63
-1}
6.03
44

2.48
v 76
7.27
62
1.0
72
1.00
+40
1.14
1.24
2.74
2.48
«33
2.A9
2.05

5.535.

'15
1M1
7.16
1.156
1,25

&20

37
1.28
1.50
1.83
1.25

2.03
2.28
7.56
2.36
2.41
2,32
2.52
2.42
2.16
1.70
2.01
1.59
2,39
3.26
2.18
4.17
2,43
2.23
6.33
236
2.58
2.4)
2.32
2,09
2,08
2.11
2.A7

1.19
1,77
7.23
1,37
1.24
1.55
?-.2
2.06
+80
2.31
3.30
.16
1.74
3.32
1.49
4.47
1.92
1.35
.32
2.43
2.46
1.85
1.64
1.43
1.43
1.48
2.30

P2?M CLUSTER ANALYSIS

32

33

1.36
1.26
1.24
1.24
2.28
2.46
2,70
2,99
2,35
3.84
2.57
1.63
1.34
4,88
1.2%

34

2.78
2.73
2.72
2.74
3.68
.84
3.57
3.82
3,74
5.05
309:5
3,10
2.77
3.73
2,72

A0
1.39
7.97
1.90
2.40
2.54

A
1,55
2.32
2.49
3.86
3.20
2.03

235
3.35
5,73
2.0
2.99
7.67

79

.70
2.04
1.98
2.67
2.79
2.96

' 75

21/
93
23
.53
&4
+34

1.34
78
82

1.27

2.67

2,01
.28

2.80

1.84

539
.38

1,08

6.78

1,51

1.59
31
+ 30

1,08

1.30

1.64

1.5

Le7B8
1.14
7.18
80
78
06
1.57
1,01
1% :3¢]
1.34
2.60
20:’;()
+ S8
3.02
1:62
$.19
63
+80
Ge?73
1.73
1.81
37
57
34
1.08
1.42
1.75

DO/
1.57
8,06
2,09
2.58
2.73
1.14
1.74
2,50
2:.56
2,00

*3.32

2.22

+ 36
3.31
6,00
2,20
3.17
775

.98

89
Q.23
217
?. 096
2.96
3,12

71

FOR MOMSANTO SONDA SPRINGS PLANHT

("R AL
2,43
723
2,33
2,09
1,97
2.91
2.63
1.66
2.57
3.26
3.22
2.37
3.71

+87
3.43
2447
1.34
G.01
3.01
3.0
2.41
2427
1.38
1.22
1.03
2.87

WATER QUALITY TBATA» FEBy

P
0.00
7402
v 57
1.()6
1.19
+54
+ 18
1.00
1.5
.03
2.60
72
1.90
210
G359
77
1,70
6.86
071
76
v 77
64
1 .49
163
1.90
v 68

INITIAL DISTANCES BETWEEN CASES (CONTINUED)

35

2.54
2.49
2.48
2.48
3.0%5
3.17
3.47
3.49
3,10
4,28
3.2
2460
2,32
3.70
2.48

36

33
+ 09
12
27
1.78
1.99
2.29
2.61
1.86
X,00
2.12
84
.26
H5.97
o 32

37

2.35
2.52
2,34
2447
79
ISB
3.70
3.82
» 71
2
+ 45
1.835
2.54
6.52
24,549

3t

1.84
1.99
2.03
2,12
2,93
2.1
Was
(88
3.01
4.38
3.21
2.19
2,07
6427
2,09

39

%.31
H.49
5.754
Ge61
5.84
T.90
3.0
J.10
5.85
()05&
5.94
5.43
5.54
716
5.60

40

« 91
a8
+ 10
.10
1.76
1.97
2.40
2.71
1.34
L.A8

9?1
A4
6.02
12

7.42
0.00
734
722
7.14
7.56
7.40
7.18
7.34
7.70
7,67
7.2%
8,20
7.28
8.40
7.27
7.17
9.08
7.64
7.69
7.28
725
7.21
7.23
7.27
7 .65

21

-

« 07
7.34
0.00

» 54

.84
1,02

X

74
1.39
2.83
2.54

35
2.42
2.09
5.53

)
1.47
6463
1.21
1.27

.49

<30
1.41
1.60
1.%0
1.23
1935

6.59
6.950
6.98
7.13
7.32
74+61
5'62
Ge66
7+50
8.37
7.66
6.78
6.67

718
7.17

1.04
7422
54
0.00
79
155
1.15
53
1,53
2.80
24,564
+ 696
2.89
1.9¢
5.43
89
1.30
623
1.71
1.80
083
166
1.38
106
1.84
1.7%

43

1.33
1.23
1.23
1.195
+5S
W74
2.84
3.09
.64
2.26
.88
732
1,30
6417

1.21

o o -

1.19
7.14
»84
79
0.00
.1. . ():',
1.06
+86
1,35
264
2,497
62
3.07
1 . ()2
5,20
67
.78
6072
1.78
1.85
61
61
+83
1.08
1.42
1.80

a4

- s smee.

54
756
1.02
1(?)5
1.62
0.00

61
1.50
1.73
3.21
2.70
1.09
1.49
2.02
5.7¢
1.06
2.16
7.32

+ 21

+28
1.0°
1.05
1.91
2.07
2.31

34

A%
I13
.06
‘15

1.79

2,00

2.34

2'65

1.87

3.51

2,13
.90
.40

6400
\17




F

61
0.00
+23
1.3%
2.89
2.52
+ 54
2,10

<. .29
PR

5.61
.46
1.67
7.21
.77
+86
+ 30
+53
1.50
1.70
1,99
.87

! BUDP2H

46

22
.11
19

1.73
1.94
2.18
2.50
1.80
3.45
2.07
75
23
5.95
39
42
37
2,32
1.64
1.98
«30
» 57
.17

1.55
1,23
0.00
1.67
2.93
2,72
+90
2.79
1.56
A.94
1.08
1,08X
6.06
1.71
1.76
1.01
+80
1.08
1.20
1.43
1,63

1.73
1.36
1‘67
0.00
1,53
1.27
1.26
2.93
2.41
5.050
1.23
1.81
7.01
1.83
1.91
1,23
1.28
1.77
1.94
2.22

1.91

[ S P
LN

* 1
3y
2.93
1.53
0.00

»87
2.72
4,28
3,34
5,77
2.71
2.84
7.07
3.32
.37
2.71
2.75
2.71
3.03
3.22
3.37

F24 CLUSTER ANALYSIS

47

1.15
1,23
1.26
1,35
2.46
2,65
1.30
1,57
2.53
4.05
2.76
1.61
1.36
6.12
1.31
1.31
1.28
2,09
1.43
2.69
1.08

+84
?.RA

28

1.34
1,40
1.18
1.57
2.57
2.75
1.13
1.37
2.54
4.11
2.86
1.76
1. 546
6.16
1.54
1,04
1.50
2.08
1.43
2.79
1.30
1.08
2.94

49

1.65
1.77
1.81
1.90
2.76
2.92

.91
1.08
2.82

4,22

3.02
2.00
t.87
6.23
1.87
1.88
1.83
2.11
1.18
2.96
1.64
1.42
3.12

2,70
2.32
2.7
1,27

.8-/
0,00
2.49
3.57

525

5.67
2.48
2.83
7.12
2.77
2.81
2.48
2.50
2.81
2,92
3.1
2.81

ll()?
+ 534
90

1,28

2.72

2.49

0,00

2.57

2.03

5.54
«20

1.34

6.88

1.28

1.30
+ 19
+14

1.23

1.50

1,82

3.33

1.49
2,10
2.79
2,78
A.28
3.57
2.07
0.00
X.57
6,11
2,090
3.49
7.84
1.33
1,208

2.58

2.51

3.17

225
3.39

1.28

202
2,22
1.56
2.4
'\;034
3.25
2,03
3.57
0.00
3.64
2.09

93
6.33
2.39
2.63
2,04
1.94

» 30

o7

24
2.48

FOR MONSANTO SODA SPRINGS PLANT

D WD
- .
>
>

&
.

>
(=]

37
0\69
070
v 56
24
»40
17
» 34

+ 31

W2DLATUL oL

Lo

.

1.06

A6
1.08
1.23
2.71
2,48

20
2.09
2.09
5.60
0.00
1.30
7.07
1.23
1.31

+07

29
1,31
1.54
1.87
1.31

2ale
1.59
1.08
1.81
284
2.83
1.7A
3.49
.95
4.52
1.40
0.00
6,45
2,29
PR
1.34
1.2
+43
'54
.81
2.2%

WATER QUALITY DATA» FE®»

IN1TIAL DISTARCES RETWEEN CASES (CORTIRUED)

50

1,32
1.28
1.29
1.24
.51
71
.69
2,89
+ 59
2,20
+83
67
1,33
6,15
1.3¢
1.38
1.2%5
277
2.30
'75
1.59
1.75
.94

/B
7.21
6.06
7.01
7.07
7.12
6.88
7.84
6o BZ
6437
7.07
6.A5
0.00
7.44
710
7.01
6 +80
6.63
657
6.47
7.29
1985

v 21
77
1.7%
1.85
.32
2.77
1.28
1.33
2.09
5.69
1.2
2,29
744
0.00
09
1.26
.24
2.01
215
2.38
24

L0
«86
176
1,91
.37
2.82
1030
1.25
2.63
.70
1.31
2.35
749
09
0,00
1.34
1.31
2.07
2,21
2,42
21

Aoy

+ 50
1.0
1.22
2.7
2,48

15
2,58
2.04
3.56

07
1.34
7.01
1.26
1.32
0.00

.24
1.27
1.49
1.82
1.33




38 1.94 +80 Y4 24 2.48
39 5.44 4,40 A.17 3,83 53.901
) 40 29 1.31 1.04 1.87 1.31
41 1.29 +43 + 354 .81 2.25
42 6.80 6,62 &.07 6.47 7.29
) 43 1.24 2.01 2.15 2.38 24
a4 1.31 2.07 2,2 2.42 + 21
45 24 1.27 1.4y 1.82 1.33
) 46 0.00 1.21 1.42 1.74 1.27
47 1.21 0.00 .24 09 1.99
48 1.42 .24 0.00 + 3G 2,07
) 49 1.74 59 + 33 0.00 2,27
50 1.27 1.95 2.07 2.27 0.00
) NUMBER OF INTEGER WORNS OF STORAGE USEN IN FRECEDING
: CFU TIME USED 2.464 SECORDS
) 1PAGE 13

OBMDP2M - CLUSTER ANHALYSIS OF CASES
EXECUTED ON B3/04/16.AT 15.135.47,

FROGRAM CONTROL INFORHMATION

NO MORE CONTROL. LANGUAGE.,

) FROGRAM TERMINATED

15.13.15.NERCLUSSFP2yCM2000005 TS,

15.13,17.%

15,13, 17 KX 2R EXRRRRERERRKARXRRERARKENER AR ZXRRERXR
15.13.17Z.2 M AT LINGB INFORMATITONKX

150130170*00..0.000.000'00.0000o'oooQobooooltooo*

) 15.13.17.% x
15.13.,17.% NAME - KF.J X
15.13.17.% FHONE - ¥

) 15,13.17.% MAIL TO - x
15.13.17.% . X
LISV A 13333333333 33333332242203324342428222232 4%

, 15.13,17.%
15.13,17.USER»YGAIO6 . KFJ
15.13,17., CHARGE LIMITS OVERRIDREN

) 15.13.17.,

15.,13.17. JOB ENTRY 85/04/16. 14,43.27,
15.13,17., OWNING ST=EKS1 OWMING UN:YTGAIO0S

) 15,13.17., ORIGIN ST=EKS1 ORTGIN UN=(LOCAL)
15,13.17. DEST ST=EKS1 neEst UN=(LOUAL)
150130190MAP'0FF0

] 15.13.19.GET»TAFE7=NFWROET,

15.13.19.GETyRMDF/UN=EKSAPF.,
15.13.20.CALL» BMIP(PRUG=BRHNF2M)

) 15,13.,20.ATTACH, RUDPR2/UN-EKSAFF.,

15.13.21.CALLLy BRMOF82 BHDP 2N,

PRUBLEHN

2104




19:13.21 . KEWINDy BOLT 2R,
) 15.13.21.SKIFFyBHDPB2, 14,
' 15.13.30.COFPYRF» RHIIFR2» RHDF2H.

) 15.13.31 ., REWIND,BMIIF2M,
15.13.31 .RETURNsRNOPB2.
15.13.31.%

) 15.13.31,BNDP2M»D=TAFE7 ¢ L.=HONOUT»W=20000.
15.13.34.3FCL LV =544 VER--83.265
15.13.35./PR6 USER/BHDFB2M

) 15.15.47, STOP - END RMNOF.

15.15.47. 137000 MAXIMUM EXECUTTOR FL.
15.15.47. 2.483 CP SECONNS EXECUTIOM TINE,
) 15.15.47, REFRIEVER NORMAL TERMINATION.

15.15,47, JOB REPRIEVED.

15.15,47., RFV - PREVIOUS ERROR CONDITIONS RESET.
) 150150470EXIT1U0

15.15.48.C08T1.0=F,

15.15.48.

) 15.15.48. RUN DATE 85/04/16. RUT SECS 29,105
15.15.48, UNITS NUMBER CCcus PERCENT
15.15.48, CPU SECS 2:9520 78,098 53,475

) 15.15.48. CMP UNITS 2,908 27.179 18.679
15.15.48, DISK REQGS 250 11.888 8.170
15.15.48. DISK SECT 14890 28.324 19.466

) 15.15.48, JOR PROCESSING CCUS 145,500
15.15.48.

15.15.48, AVERAGE CM USER (DECIKAL) 145446

) 15.15.43. AVERAGE CM USED (UCTAL) 34322
15,15.48, MAX FIELD LENGTH USED (DCTAL) 1357000
15,15.48., ITEMS CHARGED SEFARATELY

: A 15,15, 26, RAYFILE s MOROUT.,

‘\\ L ERT Evess vy ‘\.( o




1
8
85/06/21, 12.41.10, FAGE 1
BOFING COHPUTER HERVIUES
SEATTLE, WA, 9HIER
S PSS - - STATISTICAL PALKAGE FOR THE SUOCTAL SCIENCES
VERSION 8.3 (NOS) =-- HAY 04, 1982
100000 CH MAXTHUM F1FLD LENBTH REGUEST
RUN NAME T-TEST ON MELLS UPSTREAH AND DOWKRSTREAH FROKM SOURCE

VARIABLE LIST (DRE2F»SO4»CLIVHLOCATIONSUNIT I WELL
INPUT FORMAT FIXED(GF10.092F5,0s2%eF2.0)

ACCORDING TO YOUR INPUT FURMAT» VARINBLES ARE TO BE READ AS FOLLOWS
YARJARLE FORMAT RECORD COLUKNS

cD F1o. © 1 1- 10
SE F10. © 1 11- 20
F F10o. O 1 21- 30
S04 F10. 0 ] J1- A0
cL Fio. 0 1 4)- 350
Y F10. © 1 G1- 40
LOCATION F 5. 0 1 41~ 65
UNIT F 5. 0 1 adt~ 70
WELL F 2. 0 ] 73- 74

THE INPUT FORMAT PROVIDES FOR 9 VARIABLES., 9 WILl. BE READ.
1T PROVIDES FOR 1 RECORNS (SCARPSR) PER CASE.
. A HMAXTHUM OF 74 ECOLUHNSX ARE UBED UN A RECURD.

N OF CASES 16 :
YALUE LABELS LOCATION (0) UPSTREAM OF SOURCE
(1) DOWNSTREAM UF SOURCE/
UNIT (0) UPPER BASALT
(1) LOWER BASALT
MISSING VALUES CD TO V(BLANK)

IF (WELL Efi 15) WELL-29
IF (MELL EQ 1H) WELL--28
CPU TIME REQUIRED.., +020 SECONDS
T-TEST GROUFS-WELL (2%¢16)/VARIABLES=CD YO V

READ INPUT DATA

00034100 CKH WNFEDED FOR T-TERT

-3

17-TEST ON WELLS UFSTREAM AND DOWNSTREAl FROM SOUKRCE BG/06/721, 12041,10, FALE

FILE NUNANE (CREATION DATE = 35/046/21.)



Gih GED GEN I O BN BB OIS G oil OO N AN TN BN O OGN G =
o S ol G D NN BN IS G e r -
BROUP 1 - WELL EQ 29.

GROUP 2 = WFLL 3] 14,
% PUOLFD VAKIANCE ESTIMATE ¥ SEFARATE VARTANCE ESTINATE
4 ¥
YARIABLE NUMBER STANDAKD STANDARD & F o 2-TAlL % 1 DEGREES OF 2-TAlL % (] DEGREES OF  2-TAIL
OF CASES MEAM  DEVIATION ERRUR % VALUE FROB, % VUALUE  FREEDOM  PROB. % VALUE FREEDON PROB.
Ccb 4 ¥ ¥
BROUP 1 4 0025 002 4001 % t % .009
8 498.86 000 B -SH.97 4 W000 % -36,17 1.00 018
GROUP 2 2 1,4500 .057 040 ¥ 3 ¥
. ] k J
3 t x
GROUP 1 4 10025 .002 L0001 % oo o ¥ '
* 0 1,000 % -71.1% 3 ,000 %-159.11 72,00 .000
GROUP 2 1 +1730 0 o r ] ’
L 3
GRUUP 1 4 4000 « 240 W20 F ' '
$ 3,35 4329 ¢ -28,08 A 000V % =22,0% 1.31 029
GRUUP 2 2 7,7400 .A38 310 % 4 . ’
S04 * % %
GROUP A 53,0000 39,562 17,781 % ' R
L 3,23 (767 % ~D.43 4 0057 % 6,89 3,86 002
BROUP 2 2 208,0000 19.799 14.000 % ] '
- - —— acee imimin i mmmre e PR, .. PN . i ‘ ‘ ‘ -
t * 3
GROUP 1 4 15,5000 4,435 2,217 % ] r
+  1.09 1,000 % -26,98 A ,000 /& -27.48 2.17 001
GRUOUP 2 114,0000 t ]

GROUP 1

BROUP 2
17- TFQT ON UELLS UPSTREAH AND UOUNS1R&AH FROH SOURCE 85/704/21. 12.41,10,
CPU TIME REQUIRED.. O30 YELONDS

T-TEST BROUFY-MELL (29¢30) /VARTARLES:-CD T0 V
00035100 CM NEEDED FOR Y-TFST

1T-TEST ON WELLS UFSTREAM ANL DOMWNSTREAN FROK SOURCE RU/Z06/21, 12.41.10.
FULe NONAME (CREATION DAYE = BU/046/701.)

GROUP 1 - WELL
GROUF 2 - WELL

* FODLFD VARIANCE ESTINATE ¢ SEFARATE VARTANCF FSTIKATE
. .



GROUP 2 - WELL £Q 30.
® FODLED VARIANCE ESTIKATE £ SEFARATE VARTANCE ESTIMATF
* ¥ ¥
VARIABLE NUMRER STANNARD STANBAKD X Fooa-Tal. ¢ T  DEGREES OF 2-TALL % T DEGREES ODF  2-7AIL
OF CASES HEAN  DEYVYATION ERROR & VALUE PRUB, X VALVE  FREEDOM  PRUB. % VALUE FREENDH PROB.
. b ‘ ¥ ’ ) ]
GROUP 1 4 10025 002 1001 ¥ /.00 ] /%
* - 1,000 % -1.56 4 195 3 2,33 3.00 .102
GROUP 2 2 50— o — X ' ¥
0025 o0z 00 ¥ * *
- - - - A AP D D R WD P S - " - e R SR e R e S S NS e - - e W D P G W e e S P M R R e A TR D e WD W P . el
4 8E . . \
GROUP 1 4 10025 .002 JO0L ¥ ] /Y
*  2.30 ,B87 £ -2.,03 ) 13127 % =2,39 3.21 1097
BROUP 2 2 «0040 +001 001 8 Y ’
] % x
. F . 3 ¥ * -
GROUP 1 7] . 4000 .240 JA20 X X ¥
) T 13,18 072 % -4,22 4 003 5 -4,14 1.08 +151
SBROUP 2 2 2.9950 870 ST ' v ¥
% ] g
804.. - . . ] ] ]
GROUP 1 q 53,0000 35,562 17,781 % ¥ ’
] 5,23 617 % -11,81 4 (000 % -17,.54 3,98 1000
GROUP 2 2 37H.0000 15,556 11,000 X X "
. ] 3
. P . maare e .. ‘ t ‘ ——
GROUP 1 4,435 D217 X 4 Y /
LY 009 Tt -9.92 a ,001 X <4.20 1.02 (102
GROUP 2 2 16%,0000 33.948 24,000 ¥ ¥ r
. x
- v.u_-— - —— PR - . P - - . . . ‘ - ' . ' - . — ——
BROUP 1 4 +0475 ,021 010 % % /s
X 2,43 914 X =75 4 494 % ~-.87 3.09 448
GROUP 2 2 10400 014 010 % ¥ ¥
] t %
-~ 17-TEST ON YELLS UPSTREAM AND NOWUNSTREAH FROM SOURC 85706721 ¢ “12.41,10,° - - PAGE s
CPU TIME REQUIRED., 024 SECONDS
- —- e - T-TEST BROUPS=WELL(29r37)/VARIARLES=CD 10 V -
000346100 M NEEDED FOR T-TEST
1T-TEST ON WELLS UPSTREAH AND DOWNSTREAM FROK SOURCE A5/06/721. 12.41.10, PAGE &

FILE NONAME

(CREAYLON DATE =

Bli/06/721 )

GROUP 1 - WELL EQ 29,
) BROUP 2 - WELL EQ 37.

% POULED VARIAHCE ESTIMATE % SEFARATE VARIANCE ESTIKATE




,

y . G o e [T
UARIABLE NUMBER STANDARD STANDARD % F o 2-TALL % T  NEGREES OF 2-TAIL ¥ T DEGREES OF  2=TATL
OF UASES HEAN DEYIATION ERRUR X VALUE FROB., % VALUE FREEDON FRUB. &  VALUE FREEDOKH - PROB.
cp ¥ 4 ¥
GROUP 1 4 +002% 002 001 2 PO 7] % %
. X 0 1,000 x-508.93 3 000 %X 3.00 000 -
GROUP 2 1 1,2100 0 0 x J 4
A % ]
SE ] 1 3 b
GROUP § 4 + 0025 002 +001 L4 P 3 3
Co - : e 4 0 1.000 % -26.30 3 000 % ~%Y.26 3.00 000 -
GROUP 2 1 04660 (] 0 L 4 ] 4
¥ * %
L 4 b 4
GROUP 1 4 «4000 240 120 ] oo b 4
- C oo - ] 0 1.000 %X-110,36 - 3 «000 £-257.9% 3.00 000 -
GROUP 2 1 J1.3000 (] 0 4 b 4 4
) 4 % L ]
S04 A ] t
GROUP 1 4 53,0000 35,562 17.78% 1 o 0 b § 4
- - B . e R 0 1.000 x -13.76 3 001 % =30,76 3,00 000
GROUP 2 1 400,0000 0 0 L4 ¥ 4
% 4 %
b ] 3
GROUP 1 4 15.%5000 4,435 2,217 b 4 o0 4 | 4
- s mes mmmmsme mnmen - e mn L 0 1,000 % =A0,04 3 2000 ® -89,52 = F 00 -, 000 —
BROUP 2 1 214,0000 0 0 ¥ 4 r
) L 3 «
4 ] ) ]
. BROUP 1 4 LYA +021 010 % oP () ¥ v
ieme e emmens s s emmem o cwss oo R . x 0 1,000 & -~AAH 3o 10230 ~9,94 -~ 3,00 - - 002-—
GROUYP 2 1 «1500 0 0 * 4 ]
* 3 L
$1T-TEST ON WELLS UPSTREAH AND BUWNSTREAM FROH SOURCE BL/06/2%, 12,41.10, FAGE ?
CPU TIME REQUIRFED,. 2022 SECONDS
T-TEST BROUPS-WELL (29740)/VARIABLES=LD TO V
e s e =—ee - 00034100 CM NEEDED FOR T-TEST - - . : : . . -
17-TEST ON WELLS UPSTREAM AND DOWNSTREAK FRUM SOURCE BG/0L721, 12.41,10, FAGE ]
FILFE NUNAHE (CREATION DAYE o H5/04/21,)
-------------------------------- 1-“E‘qT-__..,.___-_____--.._---..---.--—-—--
GROUP 1 -~ WFELL EQ 29,
BROUF 2 - WELL EQ 40,
¥ POOLEN VARTIANCE ESVINATE t SEFARATE VARXANCE ESTIMATE
¥ 4 4
YARIABLE NUH‘BF.R : STANDARD $TVANDARD % " 2-TAXL € f NEGREES OF 2-TAIL % T DEGREES OF 2=1ALN
. NF ['ASFS] MFAM NFUTATION ERKROR 2 VALUE PROB, ¥ VALUE FREEDOHK FROR, & VALUE FREEDOM FROB.,




oo W - -~-"‘— ""-'“-" _ ——4 '—— -.- -bw-- - ' - ‘ “'-'"' | — -

OF CASES MEAN  DEVIATION CRROR & VALUE FROB. & VALUE  FREENUK  FROB. % VALUE  FREEDIH  PROB.
co % * . (
GROUP 1 A 0028 002 ,003 ¥ oo O ot M ) v
* 0 1.000 %% 3 L0000 xF vt 3,00 .000 ,
, GROUP 2 1 70,4000 0 0o ’ b
. M * %
SE % * *
GROUP 1 4 ,0025 ,002 001 9 oo o % v .
' 0 000 & -21.91 3 L000 £ -AU,9Y 3.00 ,000
: GROUP 2 1 L0550 0 0o * *
s  J ] }
F ) * s
GROUP 1 4 14000 +240 120 ¥ oo o ] 14
% 0 1.000 % -42,93 3 L000 & -96.00 3,00 000
BROUP 2 1 11,9000 0 0o % * ¥
5 . - M ' %
504 t v %
GROUP 1 N %3.0000 35,562 17,781 ¥ oo O X t v
. ' ' 0 1,000 % -43.1B 3 L000 X ~96.54 3,00 000
; GROUP 2 1 1770,0000 0 0o s »
- - - e = L . PR . e ‘ ‘ . ‘
cL ] | 4 L
GRUUP 1 a 15,5000 4,435 2,217 f oo O ¥ v
* 0 1,000 %- 234,87 3 ,000 *-525.18 3, 00 .000
GROUP 2 t 1130.,0000 0 0o % M '
- - —— e o - . . . . - . - . . . . ‘ ‘ - ‘ -
v N ' t
BROUP 1 4 «0A7S . 021 010 ¥ o o ] ’ v
* 0 1.000 § -A.HB 3 ,016 % =10.91 3.00 ,002
OROUP 2 1 11600 ) o * ' ’
v o-- - - P .- . . - . . ‘ ‘ - - ' -
{T-TEST ON WELLS UPSTREAK AND DOUNSTREAK FROK SOURCE 85/06/21. 12.41.10, PAGE 9
CPU TIME REQUIRED.. ,023 BECONDS
T-TEST GROUPSSWELL (2B»5) /7VAK1ABLES=CD TO V
00034100 CM NEEDED FOR T-TEST
1T-TEST ON WELLS UPSTREAM AND DOWNSTREAM FRUM BOURLE 85706721, 12.41.10, PAGE 10
FILE NONAME  (CREATIUN DATE = HB5/08/21.)
- e m E Em e w Emw .= w e ® w = = = @ =& - =« = == = T - 1 F. 5 T - - - e W w w wm m o wm e w® w W @ e W e e .- e Em e W w e = W =
1 BROUP 1 - WELL EQ 28,
“+- QGROUP 2 =~ WELL €0 s,
£ POOLEN VAKIANCE ESTIHATE % SEFARATE VARIANCE ESTINATE
M ¥ "
UARIABLE NUMBER STANDARD STANDARD ¥ FooueYATIL E ¥ DEGREES OF 2-TAXL % 1 DEGREES DF  2-1A1L
OF CASES NEAN  DEVIATTON EKROR ¥ UALUE  FRUB. ® VALUE  FREEDOH  PROB, ¥ VALUE FREE DM PROE.




[(®Y) L] ? r
GROUP 3 4 +0073 004 002 & % % (
2 429,13 000 3 -4.47 4 .003 3 -3.97 1.00 %7V
OROUP 2 2 $2299 097 o688 ' '
X \ % {
SE . t * %
GROUP 1 ] .0025 v <002 001 ¥ L] oy ‘
9,19 LA7A % ~AH9 4 J00B % =6.77 3,89 002
GRUUP 2 2 10105 +001 001 8 ¥ L
* % t .
F - t * % :
GROUP 1 4 <2450 <054 008 ¥ ' v /o
¥ 412,90 001 % -22,89 ] L000 % -14,04 1.00 1043
BROUP 2 2 11.%5000 1.131 JHOO  F s '
3 % %
— 304 - : s t J*
BROUP 1 4 3H.%000 2W.219 14,110 ¥ ] ¥
* 24.8Y  .292 % -28.04 A (000 X -40.74 3.4 1000
BROUP 2 2 636,0000 5,657 4.000 ¥ y '
x % %
oL - ; . v . * S
’ GROUP 1 4 22,2500 3.304 1.4852 * ? 4 v
% 474,52 .000 T -B.26 A L0081 % =5.,07 1.00 1124
GROUP 2 2 281.0000 724125 51,000 ¥ % ]
X v %
-y - * ¥ *
enuur 1 4 <0350 ,017 009 ¥ g,ob P ] ¥
P ' A oabe s -1 A V313 % -3 3.00 (182
GROUP 2 2 Vv »01500 0 LI | ’ '
o .CBS ] t
~=  17-TEST ON WELLY UPSTREAH AND NOUNSTREAN FRUM SOUKCE 85/06/21. - 12,41.10, PABE - 1Y - -
CPU TIME REGUIRED.. +024 HECUNDS
— e - - - FINI8H - - - .
TOTAL CPU TIME USED.. +144 SECONDS
RUN COMPLETED »‘
NUMBER OF CONTROL CARDS READ 18
} NUMBER OF ERRORS DETECTED 0 \
‘ : .
1 FULL DAYFILE., 8%/06/21. 12.41.,13,%12,41,08% PAGE 1
12.41.08, TTEST»CM100000¢+P4»T10,
12.41.08.%
12,41, 08 . KREREERXABARRRAREARRELS R UKL EARRARBANARKX
12,4108, 3 HA T L TNG TNFORMNATTITONS
12¢41.080%cscervovnssoonesscnrsrssenesasssesssssXk
- 12.41.08.% »
12.41,08.% NAME - KF.J X
12.41.08.% PHONE - ¥
12.41.08.% MAIL TO - x
12.41,08.% M
12.41.08. lllttttttttttl!1tttttttttiilttttttttttlt
12.,41.08.% RONTEN —————
12.41.08.I1FR+YGATIOSy . KFJ




12.41.0B.USER+YGAIOSr . KFJ
12.41.08, CHARGE 1ILIMITS DVERRIDNEN
12.,41.,08,

12.41.,08. JOB ENTRY 85/08/21, 12.31.44,

12.41.08, OUNING ST=EKS1 OMMING UN--YBATO0&

- 12,41,08, ORIBIN ST=EKS1 ORIBIN UN=(LOCAL)
12,41.08, DEST ST=EKS1 DEST UN-(LOCAL)
12.41.09.HAPOFF .,

12.41,09 . ATTACH SPSS/UN=EKSAFP,
12,41.09.8PSS.
. 12.41.,12,END SPSS
a4 12,41012,EXIT U, .
12.41,12.C0STPLO=F,
12.41,13,

12.41,13, RUN DATE 85/06/21. RUT SELS 5,850
12.41.13, NNITS NUMBER CCUS  PERCENT
12.41.13, CPU SECS 0.154 10,868 33.232
-~ 12.41.18, CNP UNITS. 0.27% 4.185 7,599
12.41.,13, DISK REGS 141 10,215 31,178
12.41.13, DISK SECT 2198 8,507 25,945
12.41,13, J0B PROCESSING CCUS 32,763
12,41.13,
12.41,13. AVERAGE CH USED (DECIMAL) 19107
- 12,4113, AVERAGE CM USED (DCTAL) - - 45243
12.41,13, MAX FIELD LENGTH USED (DCTAL) 75600
12.41.13, ITEMS CHARGED SEPARATELY
! 120“0’30"“":!\.5.
8
E0T ENCOUNTERED. ’
-~~~ COLISTFN=TOUT2 -~ - - = : . . . . . e -
L KR
. < 25 8 .
' 4( H‘ :
O - ,-l’ . e o e
o~ - .
NN
!
3
T U o 1




S
RG/06/21, 12.45.11, FAGE 1
BOEING COMPUTER $FRVILES
SEATTLE» WA. 98188
S PS8 S - - STATISTICAL PACKAGE FOR THE SOCIAL SCIENCES
VERSTION 8.3 (NOS) -- MAY 04, 1982
. 100000 CH MAXIMUM FIELD LENGTH REQUEST
- . . . )
RUN NAHKE T-TEST OH WELLS UPSTREAK AND NOWRS1REAK FROH SOURCE
VARIABLE LIST CReSE»Fr804CLVILDCATIONIUNIYWELL
INFUT FORMAT FIXER(SF10.092FS,0s2XsF2,0)
ACCORDING TD YOUR INMPUT FORMAT» VARIABLES ARE TD BE READ AS FOLLNUE
YARTABLE FORMAT RECORD " GCULUKKS
- ea s P c—— - .CD W meee Flo‘ o ‘ 1- 10 . . - PRI [N .- e a PR . '
SE F10., © ] 11- 20
F F10., 0 1 21~ 30
504 F10. 0 1 31- A0
cL F10. 0 1 A1- 50
Y F10. © 1 1= &0
e - W e mreete—. e cieamrea LOC“TION F 5' ° . - l .('1... 65 . - - . .- - - e e e e . P
UNTT F 3 0 1 b= 70
WELL F 2.0 1 73%- 74
THE INPUT FDRMAT PROV1DES FOR 9 VARIABLES. ¢ WILL BE READ.

IT P§DUIDFS FOR _1 RECORDS (8CARDSX) PER CASE. .
1MUN -OF- 74-sCOLUMNSE ARE USED ON A RECORD. o : o : oo oo T

N OF CASES 16
YALUE LABELS LOCATIOR (0) UPSTREAK UF SDURCE
(1) DOWMSTREAM OF SOURCE/
UNIT (0) UPFER RASALT
= (1) LUWER BNAGALT
HISSING UhlUFS €N TO V(BLANK)

CPU T1ME REQUIRED.. »018 HECONDS
T-TEST : BROUPSWELL (181 28) /VARIABLES:(D TO ©
READ INPUT DATA

00036100 CH NEEDED FOR T-TEST

1T-TEST ON WELLS UPSTREAM AHD DUWHSTREAM FROM SOURCE 85/06/21. 12,4511, FAGE

FILE NUONAME (CREATION NDATE =  H5/708/771,)

BGROUP 1 -~ WELL
GROUP 2 - WELL EQ

FOOLED VARIANCE ESTIMATE % SEFARATE VARIANCE FSTIKATE

 §
YARIABLE NUMEBER STANDARD STANDARND F 2-Tall T NEGREES OF 2-1A11L ¥ Y NEGREES OF  2-TAIL
OF CNSES HEANM NEVIATION ERROR 1 UhlUl PROK, VALUF FREENUM FrRU1B, ¥ VALUE FREETON FRHB.




* FOOLER VARIANCE ESTIHATE % SEFARATE VARYARCE ESTIKATE
. ¥ ’ r
YARTABLE NUMBER STANDARN STANDARD ¢ P 2-TAIL % T ONEGREES OF 2-1AIL * T PEGREES OF  2-TAIL
OF CGASES MEAN  DEVIATION ERROR 3 VALUE PRUO¥, % VALUE  FKEEDOM  FRUOB, ¥ VALUE FREEDUM - PROB,
co ¥ ¥ ¥
- BROUP 1 2 *,00355% .001 001 ¢ s vV ox .
X 44,00 L15H ¥ ~-.87 2 .A77 % -,87 1.03 34T
SROUP 2 2 +0090 .006 004 X ’ 1 '
- L * L} -
; SE ] ' x
i - BRUUP 1 - 2 0014 +002 002 X ¥ 2
€ 1,00 1,000 % -,73 2 A2 % =, 73 2,00 a2
GROUP 2 2 ,0034 .002 002 X 4 ¥
« v ¥
. F ] ] %
R - BROUP. 1 2 2830 .049 085 X ] . v ¥
T .44 (516 % 2,10 2 170 % 2410 1,36 (283
GROUP 2 2 + 2050 .021 015 ¥ ¥ '
* % X
sS04 ] 3 3
. .. GROUP 1 . . 2. . 32,5000 PP 707 - 500 -9 * - y - ¥
C4AHY .00 (019 % - 34 2 754 % -, 36 1,00 781
GROUP 2 2 44,5000 47,374 33500 8 * ’
] ¥ ] .
R - B ) * X
- <. BROUP §1—=-- 2- 20,0000 - . 0 [P ’ ¥ - e - - !
x 0 1,000 ® -1,80 2 214 ¢ -1,80 1,00 323
GROUP 2 2 24,%000 3.536 2,500 % ] . | X
. 3 ) 3 .
v * t ' :
- CGROUP- L — - 2 - 40350 ,021 SL015 ¥ R . IR 2R e S
* 1,060 1,000 X 0 2 1,000 % 0 2,00 1.000
GROUP 2 2 .0350 ,021 JO1% X ¥ ' .
* % *
1T-TEST ON MELLS UPSTREAM ANR DNOWNSTREAH FROM SOURCE B5/06/21, 12.45.11, PAGE 3
CPU TINE REQUIRED.. +027 SELONDS
i T-TEST GROUPS:-WELL (!¢ 28) /VARIABLES=CD TOH V
ad. - - - . . . . . . . - . . . .
00036100 GM NEEDED FOR T-TEST
1 - N .
1T-TEST ON WELLS UFSTREAM AHD DOWHSTREAM FROM SOUKCE 85/06/21. 12,045,101, FAGE A
: FILE  NONAME  (CREATION UATE =  H5/704/214)
e N f e T E G = = = = = = = = o« = = = e e e e - - = = = . - . -
GROUP 1 - WELL EQ 5.
GROUP 2 - WELL EQ 28,
‘ % FOOLEDN VARIANCE ESTIHATE ¥ SEFARATE VARIANCE FSTIMATE
! L T - __; ; ZE 4N —ab ez :;_._4_:_-_.’,~ '._._.:_‘ ——AE AN AT M e e XA T o




- _ _ - 1 4 - o ‘ M -
: ‘ - N e

YR ireet IRTOTRTRTEI
OF UASES HEAN nrurnrxnu ERROR % VALUE FROB. % VALUE FRUB, % VALUE FRELDUM FRUB. .
co ¥ ¥ 'Y
SROUP 1 2 12795 097 068 % x v ox
. s 293,27  .074 x  3.94 2 L0859 1 3,94 1.01 .138
- GROUP 2 2 L0090 ,004 004 ¥ ' ¥
x * t
. | 4 * $ T
BROUP 1 2 +0105 ,001 J001 ¥ 4 vt
% 10,89 375 & 405 2 054 % 4,13 1,18 151
- - OROUP 2 2 : L0034 .002 L0020 F ] r
* % ]
F ' % 3
GROUP 1 2 11,%000 1.131 JHOOD ¥ ' r v/
$2HAA. A4 024 1 14,32 2 ,005 % 14,12 1.00 045
+ erROUP 2 2 2050 .021 015 X * r
¥ ] t
804 % \ ]
GROUP 1 2 635,0000 5,457 4,000 ¥ * .
T 70414 G108 17.U3 2 ,003 % 17,53 1,03 1036
-.-. - GROUP 2 - - 2. - - 44,5000 - - A7.376 IT.500 8 ] ¥
1 x 3
cL * t ot
GROUP 1 2 281.,0000 72,125 51,000 ¥ * M
\ s A6 146 (062 8 5,02 2 L037 % 5,02 1,00 125
Y .. - grOwP 2 - - 2 24,5000 - 3.534 - 2.%00 ¥ ] *
X ¥ ¥
v : ¥ ¥ ¥
GROUP 1 2 10500 0 0 % ] ]
% 0 1.000 ¥ 1.00 2 ,423 3 1,00 1,00 .300
-~ . - —— QR(‘“P .2. - 2._ .. ..00350 - ..021 .()’.5. ‘ . ' . ‘e . e . ' - e mem m— . PP e e meae
] * 3
17-TESY on WELLS UPSTREAH AHD DOWNSTREAM FRUH SOURCE BG/0672 12.4%5.11, PAUE 5
- CPU-TINE REQUIRED.. = - .04 YECUOMNDS
T-TEST GROUPS=WELL (57 18) ZVARTABLES:CY 10V
P 00034100 CH NEEDED FUR T-TEST
1T-TEST ON WELLS UPSTREAH AND DOWNSTREAK FROM SOURCE HG/06/721. 12.45.11, PAUE 6
FILE NONAME  (UGREATIOM DATE = Aur0a/21.)
------------------------------- T_T}_‘!.,T--_...A-_...-__-__-.._-......--_---..-
- BROUP 1 - WELL EQ 5.
GROUF 2 - WELL EQ 18.
€ POULED VARTANCE ESTTHATE X SEFARATE VAKLANGE ESTIMATE
T y ¥
YARIABLE NUMRER STANDARD §TANNARD X ¥ 2--TAXL 4 ] DEGRFFS OF 2= M(I % T NEGREES OF 2-TALL
OF LASES HEAN  NEVIATTON ERROR &  VALUE FROR, ¥ VALUE : YoM VALUFE FR'hﬂUH FROB.
co ¥ ’
iatatat L ” 279% 097 ,068 b3 3 ) .
re LIl 1,00 A5




(4 . t ¥ ¥
SROUF 1 2 ,2795 1097 068 % ] * ‘ Vv’
¥ J00Y X 4,00 2 057 % 4,00 1,00 T 156
GROUP 2 2 0055 +001 N TR ¥ ’
' L b k
SE x % x
GROUP 1 2 10105 +001 001 ¥ ¥ 7
% 10,89 L3753 % 9,18 2 036 X 5,13 1,18 122
GROUP 2 2 0016 +002 ,002 % x ¥
k t 4
F ] d X
GROUP 1 2 11.%000 1.131 JHOO ¥ ¥ ¥
X 522,45 (054 5 14,01 2 005 £ 14,01 1,00 045
GROUP 2 2 + 2830 +049 035 % * ¥
L k4  §
S04 % 3 3
GROUP 1 2 636,0000 5.657 4,000 X 3 v e
: x 64.00 158 % 149,71 2 000 X 149,71 1.03 .004
GROUP 2 2 32,5000 «707 L5000 % ¥ *
] 3 X
'y - - - - - - D R T St S e WP W P R WD P G D S W AP M e e e W G P D S P P P R W W e W e S AR D S S e WD W G AP W WD B R e - - e m Y e A G D AP e
cL 3 1 t
GROUP 1 2 261,0000 72,125 51,000 % o0 o ' v
' : . Z ) 3 0 1.000 % 9,12 2 036 X G.12 1,00 123
GROUP 2 2 20,0000 0 0o % t r
: ] 3 ]
) . * * %
GROUP 1 2 » 0500 0 DI ¥ ¥
- : : x 0 1.000 % 1,00 2 423 ¢ 1,00 1.00 VH00
j GROUP 2 2 » 0350 1021 L0150 % X ’
K] ) ¢
il e ccccmmccmmcememmem———e————————————— ——n—emm———— i mrmemm e n e —————————————— ecm e mm————— ceeme———— —veemmmem e ———
1T-TEST ON WELLS UFSTREAM AND DOMNSTREAM FRUOM SOURCE 813/06/21, 12.45,11, FAGE 7
CPU TIME REQUIRED.. «024 BELONDS
T-TEST GROUPS: WELL (155 29) /VARIABLES=UD TO V
00036100 M NEEDED FOR T-TEST
1T-TEST ON WELLS UPSTREAH AND DOMNSYKEAK FROK SDURCE 8S5/04/21, 124511, FAGE 8
1 FILE  NONAME - (CREATION DATE = HS/08/721.)
e e e e e e e e e e e e e e, ... m e .- a e T - |‘ }: H | ....................... - . = - - - - - - -
GROUP 1 - WELL ] 15.
GROUP 2 - WELL EQ 29,
¥ POOLED VARIANGCE FSTIHATE x SEPARATE VARIANCE ESTIMATE
. ¥ ’ ¥
YARIABLE NUMBER STANDNARD STYARDARD % [ d-TAXL % T NEGREES OF 2-TAIL % T DEGREES DF  2-TAIL
OF (CASES HEAM DEVIATION ERROR ¥  VALUE PRDB, £ VALUE FREEDUM PROB. & VALUE FREENOM PROB.
co * ¥
- - .- . ——AB Lt & - anes s - o o o ol A - - - e ' - ———--— 1 — - ’ .-




bRUUE 1 & vl X1V P L 3 * x
X 1,00 1,000 ¥k  =,73 2 42 x =73 2.00 $342
GROUP 2 2 L0034 .002 L0022 ¥ Y ¥
x ] *
SE L 3 %
- - GROUP 1 2 ¢ L0016 .002 000 ¥ ¥ Y
£ 1,00 1,000 % -,73 2 JGA7 X K 2,00 H42
GROUP 2 2 ,0034 .002 002 X ¥ ¥
- ] 3 x
|1 x X
- GROUP 1 -2 : 14650 .389 275 ¥ * v r
* 37,3848 .207 % VA7 2 WY VA VA7 1,05 722
BROUP 2 2 v 3350 064 045 X ¥ ¥
x ] x
S04 X .
—- - -—- QROUP 1 - -~ 2 T 12,3000 15,439 2.500 f ] : .-
t 20,01 280 % - 02 2 V984 2 “ 02 1.10 +98%
BROWP 2 2 53,5000 60,104 42,500 ¥ ¥ ¥
] * t
cL % % T
. —e-e= BROUP £ - - 2 -—=—12,0000 -~ 1.414 1.000 - % 1] : - ’
* 4,00 90 % -4,.13 2 0By & =U.13 1,47 197
GROUP 2 2 19,0000 ?2.82 D000 X ] ¥
) 3 ) ) 3
U ) 3 ] X
e GROUP L - c— 2 —--,0600 - 0 (014 - -,010° X 3 - : £ -
X 2,720 749 % 1,39 2 L300 % 1,39 1.74 .300
GROUP 2 2 40350 021 018 % ¥ ]
: ¥ ¥ ¥
17-TEST DM WELLY UPSTREAHM AMD DOWMSTREAM FROM SOURCE H5/708/721, 12,45.11, FAGE 9
CPU TIME REQUIRED.. .022 SECONDS
T-TEST BROUPS:=WELL(16930) /VARLABLES-CD TOQ V
00035100 CM NEEDED FOR T-TEST
17-TEST ON WELLS UPSTREAM AND DOWNSTREAH FROM SOURCE HBG/06/721 12,045,141, PAGE 10
FILE NONAME  (CREATION DATE = HH/06/21.)
e s e W e Em.am mm En W . e o m W m W W W m W W= = = = e T F g T ........................... - e W m wiw e =
GROUP 1 - WELL EQ 16,
BROUP 2 - WELL EQ 30.
% PUOLED VARIANGE ESTIKAYTE # SEPARATE VARIANCE ESTIMATF
b 4 4 r
YARIABLE NUMRER STANLARY STARDARD  * 13 2-TAXL 1 T NEGREES OF 2-VTAIL X% T NEGREES DF  2=TAXI
OF CASES HEAN  DEYVIATION ERKOK % VALUE IPROB, % VALUY  FREERUM  FRUOE. ¥ VALUE FREENON PROB.
(W] ¥ ¥ ¥
GROUP 2 1.45%00 007 1040 ¥ % €
-~ ¥ 4] 1,000 ) 16,13 2 LO01 X 44,13 1.00 .018
GROUP 2 2 L0050 . 0 [ * y
: t ] 1]




- b - - sV wv v w - L] '
)
. A L %
GROUP 1 1 +1730 0 0 * ¥ ¥
A 0 1,000 % 94042 1 1007 ¥ 167,00 1,00 +004
GROUP 2 2 10060 001 001 ¥ L4 )
\J ¥ \J
¥ % ]
GROUP 1 2 7.7400 438 RIUIE ¥ L
L] .94 L . 6.89 2 020 % 6.HY 1.48 092
GROUP 2 2 2.9950 .870 WYL ' v
X X L
304 v s x
GROUP 1 2 208,0000 17,799 14,000 % ' -
A 1,62 BA8 8 ~9,05 2 011 % -9,35 1.89 011
- - GROUP-2 . . -2 378.0000 15,556 11.000 ) ] ! ¥ ¥
] t %
cL : ' s *
GROUP 1 2 118.0000 4,243 3,000 14 % '
€ 64,00 JI1G8 X -1.94 2 191 % ~1,94 1,00 303
- GROUR-2. -~ - -2 -~~~ 145,0000~ -~ 33,941 - 24,000 ¥ - e v
A % R
v - ¥ ] 7( L
GROUP 1 1 42400 0 o % ' '
] 0 1,000 % 10,39 1 081 % 18,00 1,00 1033
--------- GROUP-2 -~m2 == 40600 014 010 - ¥ e y
¥ b ] t
1T-TEST ON WELLS UPSTRERH AND VOWNSTREAM FRDH SOURCE 8H/706/21 12.45.11, PAUE 11
- ial TIME REUNIRED:, - - -~ ~0286 HECONDS
¥1IF (WFL.L. EO 148) WELL-30
T-TEST BROUPS=WELL (40, 30)/VARIABLES:CD TO V
.. eme - .- 00036100 CH NEEDER FOK T-TEST
lT TEST ON UEllB UPSTRE&H AND DNOWNSTREAK FROM SOURCE BU/7086/21, 12,4511, FAGE 12
FILE NONAHE (CREATION DAYE »  d5/708/7214)
- e W W w W W B e o w W = W e @ @ w = = = = = ..------"-TFST ----------------------------- - - = m = e -
; GROUP 1 - WELL EQ A0.
GROUP 2 - WELL EQ 30,
« POOLED VARIANGE ESTIMATE ¥ SEPARATE VARYANCE ESTIKATE
¥ 14 r
VARIABLE NUMBER STARNDARD STANDARD % ¥ 2-TAXL 8 T DEGREES OF 2-TAXL T DEGREES OF  2-TAXIL
: OF CASES MEAM NEVIATIAN ERROR ¥ VALUE PROB. % VALUE FREEDNOM PROB., ¥ VALUE FREEDOM FROB.,




leeMtUEVT e WUl BRIVINGE v Ve sl e ascudteaive

12,45,09. DWNING ST:FEKS1 OUNING UNYn106
12,45,09., ORIGIN &T:-FKS1 ORIGIN UH=-(LOCAL)
12,4%5.09. DEST $T+EKS1 DESY UN-:CLOGAL)
12.,45.09 .HAFOFF .,
12,45.09 . ATTACHs SPHE/UN=EKSAFPP,

12.45,10.5FS5S, .

12,4%5,13.END SPSS
12,45.13.EXITU.
12,45.13.C08TL0=F,

12.435.14,
12.45.14. RUN DATE B85/04/21, KUT SEUS 6.428
-12.45.14, UNITS HUMBER ceus PERCENT
12.45.14. CPU SECS 0.183 12,549 32,0544
12.4%5.14, CHP UNITS 0.309 34563 ?.331
12,45.14, DISK REGS 134 11,454 J0.642
12.,45.14, DISK SECT 2418 ?.8016 26,260
12.,45.14, JOB PROCESR®IHO CCUS 37.380
12.4%.14,
12,45.14. AVERAGE CH USER (DECIWAL) 19187
12,43.14,. AVERAUE CH USED (OCTAL) . ALl
12,45.14. MAX FIFELD LENGTH USED (OCTAL) 73600
12,435,114, ITEMS CHARGED BUPARATELY
12,45.14.DAYFILE,
s .
€01 ENCOUNTERED.,
C>BYE
JOB PROCESSING CCUS 4,616

BYE 83/06/21., 12,59.09.

selvtt dusired service!
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Appendix K

Saturation Indices
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MONSANTO wE.L 37 SPECIATICON USING WATEQF

) INITIAL SOLUTION

- ——— - = A -

'

TEMPIRATURE = 14.00 DEGREZS C PH = 7¢15 ANALYT1CAL EPMCAT = 2951 ANALYTICAL ZPMAN = 29.52

) exsxs OXIDATION = REOUCTICN *%$3z )

DISSULVED OXYGEN = 0.000 MG/L . '
) Er MEASURED WITH CALOMEL = 10,0000 VOLTS FLAS CURALK PECALC 1JAVES

MEASUKCD EM UF ZUBELL SOLUTION = 100000 VOLTS - 2 9 1 V]

CORRECTED EH = 040830 VOLTS

PE COMPUTED FROM CORRECTED EH = 1«46

) - 23% TOTAL CCONCENTRATIUNS OF INPUT SPECIES #%*

TOTAL LOG TOTAL TOTAL
SPECILES MOLALITY MOLALLTY

9+30E
1.60E
1.03E
2+ 14E
6¢00E
5427E
2450E-02
3.13E 01
4,39E 01
2450 00

[
Nemee e e N

MONSANTO WEL. 37 SPECIATICN USING wATEQF




ANALYTIC AL
EPMCAT 29.512
EPMAN 294521

EH & 0.0830 PC =
PE CALC S =
PE CALC DOx=
PE SATO DOX=
TOT ALK =
ELECT =

-

SPECIES

CA
MG
NA
K
H
cL
S04
HCO3
Cu3
H2CD3
oH
F
MGQOH
MGS0s AQ
MGHCU3
MGCO3 AQ
MGF
29 CAOH
32 CASO4 AQ
30 CAHCO3
31 CACO3 A0
49 CAF+
44 NASQ4
43 NAHCO3
42 NACO3
94 NACL
46 KSOa
95 KCL
63 HSO0A
96 H2SUs
93 HCL
8 FE
9 FE
1vu FEOH
11 FEOH

[
mNUWCOCNNCENCUNE PLN-

NN N @~
[~]

ON v \) o s e e ) N

mNWUNOO=OmOmOwr OO r ™ O Ok~

1 ] i

*x %3 CESCRIPTION OF

COMPUTED 2H
254678 7.150
254691
TEMPERATURE
«457 14.00 DEG C
1+00€E V2
1.00€ 02 LONIC STRENGTH
1.00E 02 3.77E~-02

B8.6bS5E 00 MEQ/KG H20
-1+34E=-02 MEQ/KG H20

IN COMPUTING THE DISTRIBUTION IOF SPECIES,

PPN

1.95E 02
7.28E 01
1 +58E 02
1.0ZE 02
8.21E-0S
2.14E 02
3 .,3SE 02
Se04E 02
401GE-01
3.15€E 01
1 e22ZE~03
2.8€E 01
6+.5ZE~04
6«8 1E 01
1.23E 01
3.7GE-01
4 .96 00
. 2433E-04
1 44ZE 02
1 «54E 01
1.03€ 00
1,46 00
9.08E 00

2+11E-02
Se92E-14
1.05E-09
4,92£-05

MULALILITY

4487Z-03
3,00E-03
S5eB37E-03
2¢612-03
8.172-04
5+05E-03
4453E~03
8.28z-03
7«.00E-06
1e¢322-03
7+19£-08
1.51£-03
1 «S8BE-08
5.67E-04
1+44Z-04
$450E-06
1+15E~04
4 +,09E-09

256=-07
7e232-07
3.38£-05
2e822-07
1 +39E-08
1.14E-18
8.422-17
3.79E-07
1.06E-18
1.45E-14
6.7bE-10

SCLUTION %#a%

TD0S =

CARDUNATE

= 1.457

LOG MUL

=2e¢3129
-25226
—2¢1628
~2e¢ 3841
-7.9880
-2.2183
~2e34306
-2.0818
~5e1548
-2.8808
-7.1433
-248207
~7.38012
=-3.2464
~3.3415
-54 30466
=-3.9399
-8.,3884
~2¢9804
-3.8‘72
~4.9882
~-8,6048
-841170
-8,6459
-6e5925
-6.1411
-444714
-645497
-7+8583
-17.94847
~16.0745
-6-4211
-179739
-13.8389
-9.1699

ACTIVITY H20 =

0,9993
2482E-02
-1.5494

2+95E-53
1.57E-46

9¢970691E~03
1.0000

2018.8 MG/L

ALK =

EQUIVALENT EH

ACTIVITY

2.649703E~03
1.57031E-03
5.784B1E-03
2.17116€E-03
7.07946E~08
5.039132~03
2.23572E-03
7.00842E-03
3.58808E~06
1.32874E-03
5.98419E-08
1.25751E-03
1+32804E-08
5.71937E-04
1.20452E-04
4,54153E-06
9.68405E~05
3.47549E~09
1+.05519E-03
1.29501E-04
1.03646E-05
2.09534E-05
6+46288E-05
2.27987E-05
2.16246E-07
7.23861E-07
2.85748E-05
2.83477€-07
1 «16376E-08
1.14557E=-13
8.49697E~17
1e97946E~07
2+93680E-19
7.33082E-15
5.70319E-10

0.083VOLTS

LOG ACT

-2+6020
-2.8040
202377
-2.6633
~7.1500
-2.2976
-2+6410
=-2.1544
-504451
-2.8766
-72230
-249005
~7.8702
-3.,2427
~3.9192
~-5.3428
-4,0157
-8,4590
-2e9767
-3,8877
-4.,9844
-4,6787
-4.1896
-4 ,6421
-6.6651
~5s1374
-445440
-645460
~769341
-17,9410
-16+0707
-607035
-18.5321
-14,1348
~-942439

8.65E 00 MEQ/KG r20

ACT s COEFFo

S5¢13E~-01
S5¢23E-01
83.82Z-01
8e33E-01
Be57E~-01
8.33E-01
35403E-01
B8ea6E~21
S5:12-01
1.01E 00
BeI2E~-J1
B8.32E-01
8453E-01
101E 00
B8+36E-01
1.01€E 20
8+40E-21
8+50E~-01
1«01E 00
8+50E-01
1.01E 00
Be43E-J1

LUG A COF

-0e2897
-0e.28148
-0.0743
-0.0792
-0.0620
“0e 0792
-0.2974
-0e0726
=-0s2903
060042
-0e 0797
~0.0797
=06 0690
00038
-0.0777
0.0038
~-0.0758
~J«0706
0.0038
~0+0706
0,0038
=-0.0740
-0 07206
00038
-0+0726
040038
-0s0720
00038
“0.0755
0.0038
V.0033
=0e2823
~0e¢5582
-02959
“0.07‘0




- = . . L L [ .. R - BRI - . . - RN [ - e on — e

12 FE(OH)3 -1 2091E~-11 2e722~16 ~-15e5548 229745E~106 -15.6383 B8s43E-21 =0e0740
77 FE(UOH)2 1 8.03E~07 Je96E-12 -11.0478 757938BE-12 -11.1204 Be46E-V1 -0e0720
78 FE(OH)3 0 4.52E-06 4.242-11 -10.3724 4.27901E-11 ~10.3647 1«01E J0O ved 038
7¢ FE(OH)4 -1 4.,20E-07 3.392-12 -11+.46%4 2.87111E~12 -11.5419 Bed6E-J1 =0«0720
80 FE(OM)I2 0 1.4GE-09 1.06E~13 -13.7799 le67462E~14 -13e7701 1.01£€ 00 0.0038
15 FES04 1 1.08E-12 7.13Z~18 -17.1468 6.01521E~13 -17.2207 Bea3cE~01 -0e0740
16 FECL 2 349GE~15 3 433€-20 ~19.3582 2421776E-20 =-19.6541 5. 06E-J1 ~0+2959
28 FECL2 1 2+.60E~106 2.062~21 ~20.6869 le73413c-21 =20.70609 8e43c=-01 ~00740
33 FECL3 [} 1.36E-19 Be555-25 -24.0682 HBeH21A41E-25 -24.0644 1.01E JV 0.0038
3a FESOa o] 1.048E-02 5¢862-03 =7¢16349 5491534E-08 =7+1602 101 J0 Q0033
101 MN 2 1 .94E 00 3.532-05 ~6.8521 1.84318E-05 -4 47344 S5e22E-01 ~Jec 823
102 MN 3 0l 5E-25 1el2E=-29 -28.9498 3.10430E-30 -29.5080 277E-J1 -Je5582
100 MNUH 1 2.64E-04 3.58E~99 -8+4346 3e.10088E-09 ~3.5086 Ha83E=21 -U.0740
107 MN(O)3 -1 de.0CL-10 2e83Z~1Y9 -18.5479 2.388063C-19 ~18.6218 dea3E~D1 ~0.0740
111 MNHCO3 1 9.2E-01 7 «96zZ-06 -5.0988 6.71720E-006 -5.1728 d443E-J1 =JVeV 740
109 MNSQOa 0 2.52E-01 1 «63E-09 -547751 1.69318E-06 ~5e7713 1.01€ 29 0+0038
110 MN(NG3)2 0 1.3ZE~-06 7.432-12 ~11.1290 749491E~12 -11.1252 1421 20 Vel Q38
103 MNCL 1 4 .02E-02 4.40=-07 -0e3511 3.75772=07 -6+4251 8e432=01 =0+0740
104 MNCLZ2 0 644 1E-05 5+102-10 -942923 5414543E-10 -9.2880 1+01E D0 040038
10% MNCL3 -1 2423E-07 1.392-12 -11.4581 1.16928E~-12 -11.9321 8¢43°-01 =0e0740
108 MNF 1 1.44€E-02 1.952-07 ~6.7109 1.64089E-07 -He7829 8e83L~-J1 -Ue0740
115 HMNOZ -1 1 .9€E-13 2e232-18 -17.6510 1.89354E~-18 -17.7250 BeAl3E-21 =0.Q0760
85 NO3 -1 6 +3GE 01 7.10E-04 -3.14806 S+84220E-04 - =3.2305 Be23Z=01 -Ys 0819
MUNSANTC wEL. 37 SPECIATICN USING WATEQF
PHASE 1AP <T LOG 1AP LUG KT 1AP/KT LOG LlAP/KT DELGR
18 ANHYDRIT 5.71E-~06 3+61E-05 -542836 ~344422 1 .58E-01 -0+ 80138 -1.05297
22 ARAGULNIT B496E~-09 7.38£-09 -8.0477 -3.1319 1.21£ 00 0s08420 0ell064
- 151 ARTIN 8,00E-26 3.86E-19 =25.09%71 -18.4140 2.07E-07 ~6.68317 ~d8e/78134
20 BRUCITE S.62E-1B 3.68E~12 -17.2500 =11.4339 1.53E-06 ~5481613 =7.064210
13 CALCITE 8,90E~09 3481E~-09 -8.0477 -844193 2+35E 00 Qe37154 Ve.aBislB
12 DOLOMITE 5405E-17 1e635-17 -1642969 -16.7872 3,09 00 049037 Oerru4a32
113 FEOH3A Be.20c 02 T+67E 04 29170 48850 1.08£-02 ~1.90801 -2« 58586
63 FLUOR 3.95€E-09~ 2486E~-11" -844036 -10.54307/ 1.38€E 02 213941 2481107
111 GOETH 6e30E-31 1.21E-42 -40.2008 =-41.9175 Se21Z 01 le 70679 2425570
19 GYPSUM S« 70E-006 2¢53€E~05 -S5.2641 -445973 2.26E-01 -0.08081 -0.84688
65 HALITE 2 e92E-05 3.H60E 01 -4453548 145562 Be10E-Q7 -0 V9153 ~8+0000
109 H=ZMATI 6e34E 05 7.23E~008 508349 ~3.1409 9.46E 08 3e 97582 11479377
118 HUNTITE 1.b60E-33 1.63E-30 =32.7952 -29.7867 - 9.81E-04 -3.004487 ~3e9u297
39 HYDMAG 1.00E-42 7.38E~38 -41e9983 ~37.1035 14272-05 -44894385 ~0«03158
110 MAGHEM 6e849E 05 2¢34LE 06 Se8349 63700 2492E-01 ~Q0e54512 ~0s703511
11 MAGNESIT Se63E-09 BeH7LE~09 -He2672 -8 06083 6457E-01 -0+ 18230 =0423962
108 MAGNET 4 .89E-02 3.77E-09 =-13109 -8e44234 1305 07 711245 9634540
67 MiIRAULI 7 .60L~08 2.26£-~02 =7.1193 -ls64501 3+30E-006 ~5.47323 ~7.19154
59 NAHCOL 4.,05E-VUS 2.23E-01 -4,3921 -0e.6524 1.82E-04 =3e¢73906% -3 .91 509
61 NATRUN 1e19E-10 1e77E-02 -9.9235 -1e 7531 HeTHE~0Y ~de17042 =10e73551
150 NELUUC 5.62:~0Y d.20E=-06 ~He2500 -5¢0832 G+81E-04 -3e.10082 ~4,16108
10 SIDERITE 7.10C-13 3.98E-11 -12+14886 -10+40048 ' 1.79E-02 =~1473819 ~2e¢29703
66 THENAR T.65E£-08 Led37L-01 ~7e11028 -0e1629 1611£-07 -~oeIb340 -9«13049
62 THRNAT 1.20C-1V 1+ 00OTC VO ~-9e9209 062037 7.51E-11 ~10e 12453 ~13s30311
60 TROUNA 4 .86E-15 5e13E-01 -14,3132 -0.2896 Y4715 -14,02364 -18,42033
172 MANGANU 3.68C 09 a,10€ 18 9eH653 1346126 8.97-10 -9s 04729 -11.88707
173 PYROLUST 3e¢53E 00 a,79L 16 0es5401 16.6803 Te37E-17 -16. 13223 =21e19091
174

BIRNSITE 3.53E 00 1.23E 18 0e50081 . 13,0910 2e80E-18 -17.54292 -23.0504Y
i




~
L.

175 NUSTITE 3453E OV 3.19€E 17 VeS54a81 175040 l1ellE~-17 =16455592 22427919
176 8Bl xuYIlTE 7 e64E~17 6e356E-01 -16411069 =0e1830 1elb6E-1o =15,533948 ~20e93642
177 HAUSMLTE 8.11E a5 bel7E 63 245.5089 6347901 le31E-18 ~17.38127 23449507
178 MNUH2 6+60LU-20 Fe¢3IVE~14 -19+1804 =-13.0271 7.032-07 -5415330 =-8.08512
179 MNO=®3 64 05E=-52 64196-37 =511770 ~36.2081 1 .07E-153 ~14,96394 ~19+.66340
130 MANGANIT de74E-09 5.78¢€-01 -8,058b =JedZ380 1eS1E-08 ~7.82006) =10.27586848
181 RHUDOCHR 6e61E-11 3.31C~-11 ~10e1796 =10.4806 2.00E 0O 0630106 0639557
133 MNCL2 4.682~10 1.80E 09 -9+43297 Jed 548 2460E~19 -18.258450 ~24441907
184 MNCLZ2,1W 4.08L~1V 5429E 05 ~944300 S5e 7235 B.84E~16 =15.05347 =~19+77948
135 MNC_2,2w 4467L~10 B8e.43: 03 =-9.3304 39260 S5e54E~-14 =13.25629 =17.415908
180 MNCL2, 4w 4.67E~10 leb7L 02 ~5¢3309 242220 2e30E-12 -11.55290 =lbel17992
190 MNSGa 4.21E-08 le27€ 03 =7.3754 ¢ 1036 Je32E-~11 =-10.47905 =13.706894
191 MNZ2504 .3 1415C~-57 2443E-05 —6643390 =-4.6143 3 73E~63 -D2s 32469 -3le89143

STATEMENTS EXECUTED= 14095

CORE USAGE OUJECT cCcupe= 95232 BYTES.ARKAY AREA= 27000 BYTESsTUTAL AREA AVAILABLE= 1624032 YYTES

J1AGNOSTICS NUMJER OF ERRUKS= O, NUMHER OF WARNINGS= 4 NJUMBER OF EXTENSIONS= 0

CUMPILE TIME= 3¢50 SEC,)EXECUTICN TIME= 1e32 SEC, - 12422452 FR1DAY 19 JuL 85 wATFIV = MAR I9SU.V2L0

C3STOP
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INITIAL SULUTION

TEMPZIRATJRE = 14.00 DEGRE:ZS C 24 = 8439 ANALYTICAL EPMCAT = 1797 ANALYTICAL ZPMAN = 13.18

sex2s OXIDATION - REDUCTICN %%%3x% !

DISSULVED OXYGEN = 0000 MG/L

EH MEASUIED WITH CALOMEL = 100030 VI_.TS FLAS CURALK PEZCA_C IDAVES

MEASURED EH OF ZOBELL SOLUTION = 1040000 VOLTS 2 0 1 0 X
CORRECTED EH = 040050 VOLTS .
PE COMPUTED FROM CORRECTEO EH = 0.09 ’

*%% TOTAL CONCENTRATIIN3 OF INPUT SPECIES #*#%= ;

TOTAL LOG TOTAL TOTAL
SPECIES MOLALITY MOLALITY MG/LITRE
CA 2 1.62E-03 ~247392 7«30 01
MG 2 3e.17E-03 -2.4989 7.70E 01
NA 1 7+ 18E-03 ~2e1430 . 1+65E 02 b
L3 1 B8e 19E-04 ~3.0860 3.20E.01
CcL -1 2.46E-03 - ~246097 " B470E 01
sDs -2 3+19E-03 -2.4964 3+00E 02 \
HCO3 -1 J«S3E-03 -244526 2+.15€E°02
FE 2 4.48E~07 ~5+34086 2+50E~-02
F -1 . 3e L2E~04 ~344407 6+88BE 00
NO3 -1 44 66E-04 ~-3.3315 2+89E 01 -
MN 2

1.82E~07 -~647395 1.00E~02

MONSANTO WEL. 39 SPECIATION USING WATEQF




*¢«¢DESCRIPTION US SOLUTION ®o%%

ANALYTIC A. COMPUTED H ACTIVITY H20 = 09396
EPMCAT 17.974 154451 84330 PCO2 = 6.56E-00
EPMAN 13,1706 11658 LOG PCO2 -3.1831
. TEMPERATURE PO2 = 9.01E~-54
€H = 0.0050 PE = 0.088 14.00 DEG C PCHA = 3.93E-47
PE CALC § = 1.00E 02 CU2 TUT = 3.463401E-03
PE CALC DOX= 1.00E 02 IONIC STRENSTH DENSITY = 1.0000
PE SATO OOX= 1.00E 02 2+06E~-02 TOS = 990.8 MG/L
TOor ALK = 3.53E 00 MEQ/KG H20 CARBONATE ALK = 3.53C 00 MEQ/KG 420
ELECT = 4.80E 00 MEQ/KG H20
IN COMPUT ING THE DISTRIBUTIUN JF SPEZLESs PE = 0.088 £QUI VALENT EH = 0.005vOLTS
DISTRIBUTION OF SPE 1=s
1 SPECIES PPM MO_ALLTY LOG MUL ACTIVITY LJIG ACT ACT. COEF®. LUG A CUF
1 CA 2 6413E 01 1532~03 -2.8153 9.01113E-04 -3.0452 Se¢39E-01 ~-0e2300
2 MG 2 6652E 01 2e682=-03 -2«5714 1.59842E~-03 247363 5+96E-J1 -0e2249
3 NA 1 1 «64E 02 7.122-03 ~2e1474 6.21523E~03 -2¢20065 Be73-J1 «“Ue 0591
4 K 1 3.17E 01 3.122-04 =-3.0903 7.+04988E~-04 -3.1518 Be68E=J1 -0.0616
64 H 1 4.651E-06 3.58Z-09 -843394 4,07380E-09 -B«3900 3+30E-)1 -00506
S CL -1 84708 01 2446Z-03 -2+6098 2413144E-03 26713 8.58E=-21 -0400616
6 504 -2 241E 02 2,52z~03 -2¢5993 1.46715E-03 -2.8335 5.33E-01 -0e2342
7 HCO3 -1 1.97E 02 3.23:-03 -244906 2483097E-03 ~2e45481 B8s76E-21 =-0«0575
18 €03 -2 2+50E 00 4.282-05 -443690 2.51871E~05 -4 45938 Se39E~01 ~0.2299
86 H2C03 [+ 1.9CE 00 3.072-05 ~445126 3.088B54E~05 ~4.51u2 LeVLIE J0 00023
27 OH -1 2 +04E~-02 1.20Z~06 ~5.9210 1.04026E~06 -5.9829 Beb7E=-J1 -~0«061Y
62 F -1 635E 00 3.,355-04 -3.4756 290112E-04 =3.5374 8467C-J1 -~040619
19 MGOH 1 1.12E-02 2712-07 -0.5671 2438603E-07 -646223 de31E-)1 -0+0552
23 MGS0ea A2 O 4 .47E 01 3.722-04 -3+4296 3.73686E~04% ~3.,4275 1« J0E J0U Oe0021
22 MGHCO3 1 4.85C 00 S5e69z-05 ~44 2445 4495203C-05 -4.3052 Be70E-31 -0+0606
21 MGCO3 A2 O 2.72E 00 3.23Z-05 ~43.4908 3.24507E-05 -4 .4888 1.00E 29 VDe.0021
20 MGF 1 1+12E 00 2.60=-05 —-445855 24264T74E~05 -0 46450 8.72E~-01 -0 0595
29 CAOH 1 142E-03 2.482-08 -7.6053 2.138025£-08 ~7.6615 B.73E-J1 ~00562
32 CASDa A2 O 3.31E 01 2.432-04 -3.6139 2+44420E-04 -3.6119 1.00E )0 0e.0021
30 CAHCO3 1 217 QO 2152-05 -4, 60679 1.B8774E-05 -g.7261 Be 79E-21 -0+40502
31 CACO3 A2 O 2..61E 00 2.612-05 -4.5828 2+62557E-05 -4 .5308 1.90E J0 0.0021
a9 CAF+ 1 1.18E-01 2.002-30 -%547000 174447E-06 -5.7533 Be 7T4E~J1 =-0.0583
44 NASO4 -1 Le0OSE 00 56092-05 -402935 4,45704-05 ~443510 8476E=-21 -0+0575
a3 NAHCO3 0 3.,26E-01 F¢8B52-06 -5.0067 9.89447E-05 -3.00480 1.00E JO 042021
42 NACU3 -1 1 «54E-01 1e86Z-056 -547301 1.63092E-06 -5.78706 : 8e76E-01 -~0.0575
94 NACL [¢] 1+92E~02 3.302-07 -6.4819 3431230E~-07 644799 1+J00E J0 Ved021
46 KSUa -1 9.18E-01 9 .80E5-26 -54¢1676 5¢95560E-06 -542251 Be76E~J1 -0s0575
95 KCL Y] 2¢90E-03 3.892-08 ~7.4102 3.90710E-08 -7.4081 1.00E 20 0e0021
63 HSO4 -1 4 «78E~05 2932~10 -9. 3072 4.29849E-10 -943667 8472€-J1 =04 0595
g6 H2SU0as 0 2e37€E~16 2.4225-21 -20+6156 2.434386L-21 -20.6135 100 20 0.0021
93 HCL 0 7+50E-14 24062~18 ~1768065 2.06814E-18 -17+6344% 1.00E J0 Ve0021
8 FE 2 2e02E-02 3«632-07 ~6+4403 2.16238E-07 -6+ 6651 5.96E-21 -0e2248
v FE 3 2¢1GE-15 3492z-20 -194069 1e637192E-20 ~-19.8627 3.50E-01 -0e2558
10 FLEOH 2 7e42E-10 1+022-14 -13.9919 5.95310E-15 -14.2253 5.845~21 -0.2334
11 FEOH 1 9.02E-04 1.242-03 -79070 1.08302E~-08 =~T.9654 8e 7T4E-D1 -0.0583




S &= «sven & “AadePBAY PeFIIEVLTID ~1eedDI Dedar-31 =Ve2330
11 FEOH 1 9.02E~-04 1e242Z-0 =7¢9070 loOBJDZhﬁ)B -.-?oﬁ_ - u.ﬁul --0 -
' 12 FE(OH)3 -1 1461E-07 1e512-12 =-11.8216 l.31838E~12 -11.8800 8. 74E~01 -0.0583
77 FE(OH)2 1 1+10E-05 1.222-10 ~9ev1 32 1.06994E-10 =9+9706 Be76E-21 =0e0575
78 FE(OH)3 0 1.126-03 1.052-08 ~7+9309 1.05004E-08 =-7.9788 1.00€E V0 0.0021
79 FE(OH)s -1 1.73E-03 1.40z-08 =-7.8545 1.622476E~-08 =7.9120 B.76E~31 =-0e0575
80 FE(OH)2 [} q +94E-07 3e50=-12 “11.2595 $5452807E~12 ~1142574 1« 00E 20 0.0021
15 FESOa 1 J.13E~-14 2¢063~-19 . ~18. 6855 1 +803068E=~1Y -18.7438 8¢ 74E=~)1 =~042584
16 FECL 2 6.84E~17 7.50z~-22 =-2141249 4.38214E-22 =-21.43583 Se34E~)1 -0.2334
28 FECLZ2 1 2e10E-18 14602~-23 -22.7806 1.44899E~-23 =22 .8389 de 74E~21 =0.0583
33 FECLI o 8.91E-22 3.03z-27 -2645183 3e040631E-27 =~2645102 1.00E J0 O.0021
34 FESO4 ] 7e32E-03 4e83z2~-08 ~7¢ 3164 4484934E~-08 ~Te3143 L«00& 00 000021
101 MN 2 8.74E-03 1e59Z=07 ~b6.7981 F+485095€E-08 =-7.0229 Se96E-J1 -0.2248
102 MN 3 1 407E-28 1952-33 -32.7097 6483191L~34 ~33.1655 3«50E-21 -0+4558
106 MNOH 1 2 «28E~-0S 3.17E-10 ~94498S 2¢77448BE~-10 -94+5568 B8+ 74E-01 -0.0583 '
107 MN(OH)3 -1 7.82E-13 7Te39E~-18 ~17.1313 6446234L-13 ~17.1896 Be 74E~J1 -0.0583 )
111 MNHCO3 1 1 «8SE-03 1 «60Z-08 ~77966 1.39640E~08 ~7+8550 8.74E-J1 -0.0583 !
109 MNSU4 ] 9 «40E-04 3e572-09 -8.2544 SeS59324E-09 =~842523 14J0E J0 0.0021
110 MN(ND3)2 [+] 3«22E-09 1 «80~-14 -13.7442 1«81058E~-19 -13.7422 1.00E 20 0.0021
103 MNCL 1 B e4 SE~05 e36Z-10 -9.0289 8e17992E~-10 -9.0873 de74E-)1 ~0.0583
104 MNCLZ2 [¢] S.93E-08 3.71Z-13 ~12.3266 4473651E~-13 =-12+3245 1.00VE 30 0.09021 !
109 MNCL3 -1 8e39E~-11 I-16 =-15.2855 4455163E~-15 -15,3414 Be74E~-21 ~0.0583 :
108 MNF 1 1 «65E-05 -10 -9+6520 1e94824E~10 -9+7104 B8.74E~01 -0.0583 i
115 HMND2 -1 Sel2€E-12 -17 -16+2349 5409086E-17 -15+2932 Bea74E~21 =0e0583
85 NO3 -1 2.8S9E o0l o4 ~343315 4.03006L-04 =-3.3947 8.65E-)1 ~0.0631 "
MONSANTO WCL. 39 SPECIATICN USING WATEQF
P4ASE 1apP <T LOG 1AP LO6G KT LAP/<T LOG TAP/XKT DELSR
18 ANHYDRIT 1 ¢32E-06 3e61E-0S -5.8787 -4.,4422 3.65C~02 -~1443657 -1.88758
22 ARAGUNIT 2427€E-208 7e3BE-09 -7.64840 -8.1319 3032 00 0+.38738 Oe04104
151 ARTIN 2e621E-23 JeBOE-19 =-22.6554 -18.4140 S«73E-05 -Q8.,24147 -5.57307
20 BIUCITE 1.732-15 3.63E~-12 - 1447620 ~11.4339 4¢70-04 -3.32816 =4.37303
13 CALCITE 2e27E-08 3e31E=-09 ~76440 -8.4193 54962 00 0.77521 1.01859
12 DOLOMITE 9+14E-16 leG3E~-17 -15.0392 -16.7872 Se60Z 01 1e74806 2429586
113 FZ0UH3A 2e03E IS5 7«67E 0Oa 53068 408850 2464 00 0.22184 0e55427
63.FLUOR 7e58E-11 2486E~11 -10.1201 -10.5430 24652 00 0.42287 0655563
111 GIJETH 1455z-138 le21E~a2 -37.0111 -41.9175 1232 04 44106406 543950648
16 SyPs5UM 1.32E-J9 2e53E-05 -5.8791 ~4.5973 S.23z-02 ~1428173 ~1.08413
65 HALITE 1632Z-05 J«60E Q1 -4 48779 1.5562 3.68E-07 ~6e843409 -B8445407
109 HZIMATI 4.1l 10O 7.23C~04 10.6142 -3.1409 Se6YZ 13 13475512 18.07352
118 HUNTITE l1«48Z-30 1e53E-30 -29.8294 —29.78B67 9+006E~01 -0.04272 -0.05614
39 HYDVAG 1a13E-37 7.38L~38 ~30649479 -37.10353 1432 00 0+135549 Oe2084q2
110 MAGHEM 4.11E 10 2+34E 06 106142 6¢3700 1.752 04 424418 Sei37064
11 MAGNESIT 4.03£-28 B8+457E-09 =-7e3951 ~8,00068 4,73 00 0:67166 0.88252
108 MAGNET 2427 27 3e77E£-09 73559 -8.4a2348 6.01Z 15 15677922 20673308
57 MIRAUIL S+.65E-28 2426E=-02 -7.2482 ~1¢ 06406} 2450Z-06 =5.60209 ~7+36085
59 NAHCIOL 1«76E~-05 2.23E-01 ~847546 ~0.6524 7.90E-05 -4,.,10216 5439002
61 NATRION 9e6YE-10 l.77€-02 -9.0135 =-1.7531 S.43Z-08 ~7.26041 ~9e53941
130 NZSQus 4.02E~08 Be26E-06 =7 3956 ~%5+0832 4.875-03 ~2431239 -3.03836
10 SIDERITE Se85z-12 3.98E~-11 -11.2639 -10.,400% 1.372-01 -0e86349 ~1«13458
56 THENAR S5.67£-J8 6.87E-01 =7 24606 -0e1629 © B8e25E£-08 ~7.08367 9030758
62 THRNAT 9e?73E-10 L.60E 00 -9.0121 042037 6.09E-10 -9.21574 -12.10900
50 TRINA 1«71E-14 Se«13L-01 =13.76068 -042896 3e33E~14a 13447723 -17.70839
172 MANGAND Se71E 09 4.10E 18 Qe 7569 18.6126 14392-09 =-83485565 -1163587
173 PYROLUST 3403z 00 4,79E 16 0.4820 16.6803 60.33E-17 -16¢19832 ~21428375
174 BIRNSITE 3.03E 00 1.23C 18 0.4820 13.0910 2.46E-18 ~17.50901 =2313733
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STATEMENTS EXECUTED=
CORE USAGE
D1AGNUSTICS
COMPILE TIME=

CcsSTOP

NUST1T
Bl xarl
HAUSMI
MNOH2
MNOH3
MANGANIT
RHODOCHR
MNC.2

MNCL2s )W
MNCL2¢2W
MNCL2s4W
MNSJa

MN25S04 +3

14095

E
TE
TE

D3 JECT CODE=
NJM3ER OF ERRORS=
3487 SEC, EXECUTION TIME=

36032 J0
1 +02E-16
1o6UBE %06
1 403E-19
T +69E-52
1.01E-08
2¢39E-12
4.31E~-13
4,31E~-13
4,31E~-13
4,30E-13
1e39E-10Q
1e47E-75

N O G~ L Gl
Qe OGC~NRL
JﬂTTTTmmW
Q=Q~0 Or
G o ng B (e

95232 BYFE3,ARRAY AREA=

0.4829
-15.9914
46422061
~18+9886
~-51.1140
-7 9958
~11.6217
=12¢3656
~1263657
-12¢3659
=12+43662
-9+.8564
=-74.,3315

27000 BYTES,TUTAL ARIA AVAILABLEC= 1624032

NUMBER OF wWARNINGS=

1,32 SEC'

17.44.32

175040
-0.1830
63.7901
-13.0271
-3G+2081
-0+2380
-10.4806
92548
57235
363260
202220
3.1036
-4.6143

4, NUM3ER OF

FRIDAY

9+51E-18 -17.02200 -22436603
1.532~16 -15.80843 ~-20e77145
2.735~-18 ~1 756404 =-23.07825
1+02E~06 =-54956151 -7483312
1e202-15 ~ ~14.90594 -19¢58563
1.75£-08 -7.75776 -10.19329
7.23E-02 -1.14112 -1449937
2.402-22 -21462035 ~28,498048
8.14E-19 -18.08919 ~23.76825
Sel11E~17 -16429187 -21440668
2.58E-15 ~14.58822 -19416817
1.1JE-13 -1296009 -17.02888
6.06E-71 -70.21718 -9226176
BYTES
ZXTENSIONS= 0
19 JUL 85 WATFLV

- MAR 1980 V2L0




-b -‘ - -- - -.‘ - --~ _ - - _ - l - ] -’ ] -.. ) R 1 -9
L - -

nousm‘oauou SPRING SPECIATIUN USING WATEOF

INLTLAL SULUTIUN

TZAPIRATYRE = 14,00 DEGREZS C o’ = 6096 ANALYTICAL EPMIAT = 1616 ANALYTICAL ZPMAN = 15646
ssesx OXIDATIUN - REDUCTICN #%222%x
DISSOLVED JXYGEN = 04000 MG/L
EH MEASUIED WITH CALUMEL = 1002030 VvI.TIS FLAG CORALK PZCA.C IJAVES
MEASURED EH JF ZOBELL SOLUTION = 100000 VOLTS 2 0 1 0
CORRECIED EH = 041380 VOLTS
PE CUMPUTED FROM COKRECTED [CH = 2:482

s¢% TITAL CONCENTRATLONS OF

TOTAL
SPECIES MOLALITY
cA 2 3.C7E-03
MG 2 3425E-03
NA 1 2.%6E-03
3 1 Se 63E~04
cL -1 2420E-03
Sus -2 3.C5E~-03
HCO3 -1 6620E~-03
FE 2 4.,48E-07
F -1 56 E9E~04
NO3 -1 3.58€E-04
MN 2 1+82E~07

INPUT SPECIES %=%x%

LOG TOTAL TOTAL

MOLALILTY MG/L1TRE
-245120 1.23E 02
~2.4877 7T«90E 01
~2452806 6.80E 01
-3e2493 2+20E 01l
=2.06571 7.80E 01
-245152 2.93€ 02
~242075 3.78E 02
-5 3486 2+.50E-02
-3.2448 1.08E 01
~-3.400S 2.40E 01
-6e7394 1.00E-02

MONSANTO MORYMUN SPRING SPECIATION USINSG wWAT EQF




2 *2DESCRIPTION 0% SOLUTIOUN 2s2e
ANALY '

EPMCAT
EPMAN

EH = 0Ve1380

AL
16,158
154061

PE =

PE CALC § =
PE CALC DOXx=
PE SATO DOOUX=

TOF ALK
ELECT

-

o
O NWORNCONCUOLPUN-

NN > BN e

COMPUTED o’
14.458 66950
13.761
TEMPERATURE
2e¢822 14400 DEG C
1+00E 02
1+00E 02 IUNIC STRENGTH
1.00E 02 24106€~-02

Le20E 00 MEQ/KG H20
6e 97E~U1 MEQ/KG H20

IN COMPUTING THE DISTRIUWUTION OF SPECZIES,

SPECIES
CA

MG
NA

cL

NUNOO O OO O G e Qo O et N v ) o s oo s ) N\

DISTRIBUTIUN OF SPECIZS

- - — -

PPM MO_ALITY
1.05E 02 2.622-03
6«70E 01 24762-03
6.74E 01 24932-03
2.18E 01 5.592-04
1 «24E-04 14232-07
7«80E 01 24202-~03
2.22E 02 2¢312~03
J«6CE Q2 500z-03
1 «78E-01 2497Z~-05
9e.46L 01 1e532~03
7 «S9E-~04 2.472-08
9.92E 00 :

4 .24E-04

4e14E 01

9.18E 00

191E-01

17SE 00

8 +¢94E-05

S.10E 01

6«B3E 00

3+05-01

3e.12E-01

2«27C 00

6e26C~-01 7450Z-0U6
4 .3ECE=-03 34282-C8
7«07E-03 1.212-07
5¢74E-01 24252-05
1.76E-03 2¢385-08
1417E-03 1.212-08
1«56E-123 1.60Z~13
1.80€-12 395217
2.23t-02 3.00E-07
Se24E-13 Je39Z-13
655L~-09

3«6 6E~05S

PE

ACTIVITY H20 =

CARBONATE ALK =

=, 24822

LUG MOL

-245815
~245595
-2¢5325
=-3.2526
-6e9085
-246571
~246362
~242217
~-565267
-2¢8149
~7¢3497
~342819
-7.9884
~3e.4634
~3.9678
- 5.6454
-4,43842
~B8.804Y
~-3.4261
~41697
-5.5158
~562771
-447200
-%e1252
-7 2774
~6e9169
~Se 3716
~7+6226
~79175
~17.7971
-16.3052
-6+ 3984
~17.0273
-13.0455
-9.2982

0.9996
3.27E-02

= =1.4853

3.73E~50
1.14E~-52
7.732224E-03
10000

107645 MG/L

EQUIVALENT EH =

ACTIVITY

1.52802E-33
1462714E-23
2554 14E~03
4.83676E~-04
1+09648E-07
190S70E-03
1633362E-03
54244 74E-03
1473367E~05
154008E~03
34804Y7E-08
"4451800E-04
+9e02430E-073
+3e45779E-04
9434025E~05
2427377E-05
3.59032E-0S
1e37361€~03
3476744E-013
593037E-05
3.06453E-06
4460675E-05
1656492E-0S
7.53303E-05
4.61327E-08
1.21702E-07
3.71413E~05
2439567L~-03
1.05166L-08
1.60337€-18
4.97693L~17
2+435821E-07
3.22983C~18
S«20714E~-14
4 +.38328E-10

0.138VOLTS

+J6 ACT

~2.8159
~24.7386
-245928
-3.3154
-5.960U
~2.7199
~2¢8750
-2.2803
~-5.7610
~248125
~7e44129
~3.3451
-9.0846
~3.8612
-‘.0296
-5.6433
-4,48443Y9
-3.8621
-3.4240
~-8.2269
=5e5130
=-5.3366
-4.7786
-541230
~7+3360
~6.9147
-5.4301
~T7+6204
-7.9781
~17.7950
-16+3030
~6.6274
=17.4908
-13.2834
-943577

6.20E 00 MEQ/KG 422

ACTe COEF=.

S«383E-01
5490E-21
Be70E~J1
Be5SZ~-)1
B8e3BE-J1
Be55E-)1
5¢77E-J1
B8e474E~-)1
Se33E~J1
1.01E JO
3455E-J1
B8455E-21

f

8, 76E-01
1.00E J0
Be 76E-J1
1«00E J0
8472E-)1
Be 74E-J1
1.00E J0O
. 74E-01
1+00E 20
84 74E-01
100E 20
de70E-21
1.00E 20
1.00E J0
S+30E-)1
3.448E-01
5.73E-21
Be72E-01

LUS A COF

-0s2308
~0.2291
=-040603
=-0.0628
-0.0515
-0+.0628
-0s2388
~0.0586
-0e2343
0.0020
-0.0632
-0+0632
=-0.0562
00022
~0.0619
00022
~0.0607
-00573
0.0022
=0.,0573
0.0022
‘000595
-0+.05806
Jg.0022
-0.0586
0.03022
~0.0586
0.0022
-0.0607
0e«0022
0.0022
=02290
-0.84635
~0e2379
-0 0595




-i-i--i----—-’—-—‘—‘-i-ii-‘--r

12 FE(OH)3 -1 9.03E-12 8406217 -16.0728 7.37403E-~17 ~15.1323 8e 72E~-V1L ~0.0595
7?7 FE(OHW) 2 1 3.57E-06 3.982~-11 -10.4002 3.47714E~11 ~-10.4588 B8e74E-J1 =0.0586
78 FE(OH)3 Q 1+35E~05 1.26Z-10 -9+8991 1.26786E-10 ~-9.8969 1.00E 00 0.0022
79 FE(OH)4 =1 T«78E~07 50292-12 -11.2015 5.49940E-12 =-11.2601 B8e74£~-01 -0+0586
80 FE(OH)2 ] 7.43E-10 3.28E~15 -14.0819 Be32212E-15 -14.0798 1.00E J0 0.0022
1S FESOe 1 6s72E~12 %,43Z-17 -1043539 3485983E-17 -16.4134 B¢ 72E~-01 00595
10 FECL 2 1.45E~-14 1602-19 -18.7971 9e¢22397E-20 -19.0351 5473E-01 “«002379
28 FECL2 1 3+96E-16 3Jo23c-21 -2045048 2472706L~21 =20.5643 Be72€=21 ~0+0595
33 FECL3 0 B8426E~-20 Sel102-25 -2442924 5412626E-25 ~24.2902 1.00E 2JO Q.0022
34 FESO4 0 7 426E-03 Ye78Z-08 -703203 4.80719E-08 -7.3181 1.00& J0 0.0022
101 MN 2 8417E-03 1649207 ~648270 B8.78874E~08 =-7.0561 5.90€-21 = 062290
102 MN 3 2e18E-26 34972-31 ~30.4009 136645E~31 ~30.4644 3.44E~01 =0e84635
106 MNUH 1 7 «86E~07 1102-11 =1049605 9¢955035E~12 -11.0200 B8eT2E-D1 ~0s 0595
107 MN(OHII3 -1 3.73E-17 3.52E-22 -21+4533 3,07045E~-22 -21.5128 8e72E-01 -0+0595
111 MNHCOJ 1 3.18E~03 24752-08 -745609 2+39691E-08 76203 3e72E-21 =04 0595
109 MNSOa 0 7«07E-04 2 469E-09 -8 3291 4,71055E-09 -843269 1«00E J0 0.0022
110 MN(NO3)2 O 241€E-09 1e212-14 -13.9181 121367E~11 =1349159 1.00E 00 G.J022
103 MNCL 1 7 +.02E~0S Te772-10 ~9.1095 6.77610E~-10 ~9¢1690 Be72E-1 =040595
104 MNCL2 o] 4.36E-08 3e49Z-13 -12.4571 3.50821E~-13 -12.4549 1,00 00 0.0022
105 MNCL3 -1 557E~11 3.46Z-~-16 ~15.4613 3.01434E-15 -1545208 Be72E-)1 =0.0595
108 MNF 1 2 +38E-05 3.22E~10 -9.4916 2481107E-10 -9+5511 8472E-21 ~000595
115 HMNOZ2 -1 2444E~-16 2e77z-21 -20.5569 2.,41889E-21 -20.6164 B8e72E~01 ~0«0595
85 NO3 -1 2 «46E 01 3498Z-00 - 344005 3442790E-048 -3.4650 8e52E-21 -0.0645
MONSANTO MORMUN SPRING SPECIATION USING WATEGF -
PHASE LAP <T LUG 1AP LOG KT 1AP/KT LOG LAP/KT VELGR

18 AVHYDR1T 2404Z-035 3.51E~-05 -5.06908 -3.4422 5.63E-02 ~1424866 ~1.68068

22 ARAGUNIT 2 «65E=-29 7+ 38E-09 =Be5769 -841319 3.522-01 -~0.8%498 ~0e53369

151 ARTIN Ge04E-27 3.86L-19 -2642189 -18.4140 1.57E-08 «T7+80496 -10.25532

20 BRAUCITE . 2463z-18 Je68E-12 ~17.6143 -11.4339 6¢602-07 ~6.13081 8412074

13 CALCITE 2 «GSE=-J9 3481E£-09 -B.5769 —-8.,4193 6696E-01" ~0415763 -0s20714

12 DILIMITE 7e47E-18 1663L~17 -17.1265 -16. 7872 4458E-01 ~-0.33325 -~0e43578

113 FZOUH3A 2445 )3 7.67E 04 3.3887 4. 8850 3.132-02 -1.49628 ~1le96604

63.F_UJR 3.122-10 2eB6E—L 1 =9 e5060s -=10+5430 ' 1.09€ 01= 1603698 : .1.36254

111 GIETH 137240 1.,21E~-42 -39.7292 -81.,9175 1.5 02— 2418832 287534

19 GYPSUM 2.04E-05 2453E-05 -5+6911 —~43,5973 8+.052~02 ~1.09281 -1443722

65 HALITE 4.87t-00 3.60E 01! -5.3127 145562 1435E~07 ~0. 66892 ~9.02541

129 HIMATI 6.00E X6 7e23E-04 67779 -3.1409 84305 09 Y. 91834 13.03285

118 HUNTITE Se95E~-35 leb3E-30 ~3442257 -29.7867 3.64Z-05 ~4443901 ~5¢83263

39 HYJMAG Se45E-44a 7Te4BE~J8 -43.2635 -37.1035 6.92E-07 ~0.16010 -BeU94US

110 MAGHEM 6+00E 2J5 2434E 06 667779 643700 2,563 00~ 0«80791 053597

11 MAGNESIT 2082E-03 Be37E-09 -845490 ~3.0668 3.272-01 ~0s482d2 -0e034480

108 MAGNET 2431£-02 3.77E~-09 -1.6370 -Be.4234 6,112 06 678639 8491697

67 MIRABI 8 .67E-39 2+26E~02 -de 0620 ~1+6461 3.84Z-07 -6e41590 -8.43016

59 NAHIO. 1e345~05 2.23E-01 -448730 -046524 6.02E~0S -4.22053 554562

51 NATRON lellce~-11 1.77E-02 -10.9481 -1.7531 6438E~10 -9.135J09 -12.03175

150 NESJU= 24822-29 Y4, 20E-06 -8.5501 -5.0832 3.412-04 ~3+46685 ~44555206

10 SIJERITE 4409E-13 3.98E-11 ~12.3884 -100400% 1.032-02 -1.38895 ~2.61219

66 THENAR 8+70E-0% 6e37E~-01 -8.0605 -061629 1.272-08 =7.83753 =~10¢37695

52 THRNAT 1.136~11 1.50E 00 ~109467 042037 7«07=~12 -11.15037 -14.65101

50 TRUNA 1eBlE-16 S.13E-01 -15.8199 ~0.2896 293E-16 -15.53028 -20+40599

172 MANGANU 7+31E 00 4.10€E 18 G«8638 18.6126 le7BE=-12 ~11.74879 ~15.43731

173 PYRILUST 2.50E-01 4.7%E 10 -0.6028 166803 Se21E-13 -17.28305 ~22470903

174 BIRNSITE 250E-01 1.23E 18 -0.06028 1840910 2.025~-19 ~18.6937a =24.56201




!
3
¢

175 NUSTITE 2.502-01 3.19E 17 ~0.6028 17435040 TeB2E-19 -18.10674 ~23479131
170 BIXBYITE 107E-20 6456E£-01 =194,9693 -Ue 1830 14602-20 -19.73630 ~-25.99817
177 HAUSMITE 2427 39 bel7E 63 39.3551 63,7901 3.67E-25 -24.43507 =32.10043
178 MNIH2 1431E-22 9.39E-14 -21.8819 ~13.0271 1e4J0E-09 =8485466 «11463450
179 MNDH43 7 «BY9E~-38 6 19E-37 -53.1030 ~-36+2081 1.27E-17 -1 6.89488 -22.19901
180 MANGANIT 1 04E-10 Se«78E-01 ~949847 ~0.2380 1e792-10 -9+ 74671 =12+ 800668
181 RHODOCHR 152E-13 3e¢31E-11 -12.8171 ~10.4806 4.61E-03 ~2+433648 -3.07001
133 MNC.2 3.19€-13 1.80E 09 ~1244960 . 92548 1e782-22 =-21475075 -28457936
184 MNCLZ2, 1W 3.19E-13 Se23Lt 0S =-12.4901 57235 6,03E-19 -18.21957 ~23.93958
185 MNC_2.2W 3.19E-13 8.43E 03 =-12.4963 3.9260 3.78-17 -16.82226 =2157799
186 MNCL2.4W 3.19E-13 1e67E 02 ~12+49060 242220 1.91E~15 -14,7185Y ~19.3394606
190 MNSJae 1e17E-10 1427E 03 -9¢9310 341036 9.23E~14 -13.03463 -17.12689
191 MNZ2504,3 4.43E-71 2443L-05 =-7043537 -4,6143 1 «82E-606 -65473940 ~36437817
TATEMENTS EXECUTED= 14095
ORE USAGE 0BJECT CODE= 95232 BYFE3,ARRAY AREA= 27000 BYTES.TUTAL AREA AVAILABLE= 1624032 BSYTES
IAGNOSTICS NUM3ER OF ERRORS= Oy NUMBER OF W#ARNINGS= 4, NUM3ER UF ZXTENSIONS= 0 (
OMPILE TIME= 3455 SEC,EXECUTION TiMEs= 1432 SEC, 17.59;56 FRIDAY 19 JuL 85 WATFIV - MAR 198V v2L0
C$STOP . (
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nonsmr.«s SPECIAT LON USING WATEQ:

INITIAL SULUTION

TEVYPERATURE = 14,00 DEGREES C 3 = 6099 ANALYTICAL EPMCAT = 14.92 ANALYTICAL ZPMAN = 14,25

2ok OXIDATION - REDUCTIUN #%zx%2%

DISSOLVED OXYGEN = 0.000 MG/L

EH MEASURED wWiTH CALOMEL = 10.20J0 VvOLTS FLAG CORALK PZCA.C 1)AVES :
MEASURED EH 0% ZOBCLL SOLUTION = 10.2000 VOLTS 2 0 1 0

CORRECTED EH = 041210 VOLTS

PE COMPUTED FROM CORRECTED EM = 2412

*%¢ TOTAL CONCENTRATIINS UF INPUT SPECILES %%x% -

TOTAL LO0G TOTAL TOTAL
SPECIES MOLALITY MILALITY MG/LITRE
CA 2 3«.07E-03 -2451206 123 02
MG 2 3.01E-03 -245221 7.30€ 01
NA 1 24 26E-03 246451 5.20E 01
K 1 S+ 12E-04 =3.2907 2400E 01
CcL -1 1.58£-03 ~-2+8010 S.60E 01
SJ4 -2 3.03E-03 245182 2.91E 02
HCo3 =1 S5.84LC-03 -2¢2330 J«50E 02
FE 2 4448E-07 ~be3486 2+50E€-02
F -1 3.56E-04 ~-3.4021 7«52E 00
NUJS -1 3.77E-04 -3.4235 2434E 01
MN 2 1.82E-07 ~547395 1.00E-02

MONSAMNTO SWG SPECIATION USING WATEQF




‘#“DESCRIPTION DF SO_UTION #*#z#

ANALYTIC A. COMPUTED P ACTIVITY H20 = V9397
EPUCAT 14,918 13,272 64990 PCO2 = 2.89E~-02
EPMAN 14.245 12.600 LOG PCO2 = =—1539%
TEMPEXATURS PU2 = 3.15€E-51
ZH = 01210 PE = 2.124 14,20 DEG C pPCHa = 1+42E-50
PE CALC S = 1.00E 02 CO2 TOT = 7.18996T7TE-03
PE CALC 0OX= 1+00E 02 1UN1IC STRENSTH DENSITY = 1.0000
PE SATO DOX= 1.00E 02 2+02E~02 . TS = 10019 MG/L
TOr ALK = 5.B84E Q0 MEQ/KG H20 CARHONATE ALK = G5.B4E 00 MEW/KG 420
ELECT = 6¢73E-01 MEQ/KG H20
IN CUMPUTING THE DISTRIBUTION JF SPECLIES. PE = 2.124 EQUIVALENT EH = 0e121VOLTS
DlSTRlBUTlON OF SPECI )
1 SPECIES PPM MI.ALLTY L0G MOL ACTIVITY )G ACT ACT. CQOEFTo UL A COF
1 CA 2 1 .05E 02 2622-923 -2.5823 1.54670€-03 -2.81006 591E-21 ~0.2283
2 MG 2 5420E O1 24552-23 -205927 1.52738E-03 -2.8161 3¢98E=-J1 ~0.2233
3 NA 1 5.15E 01 24242-03 -246490 1.96032€E-03 247077 Be74E-D1 -0,0587
4 K 1 1.98E 01 5.08Z-04 -3e2941 4,41407E-04 -3.3552 3.69E-)1 -0.0611
64 H 1 1+16E~-04 1e152=-07 -6¢9397 1.02329€E-07 649900 B8e¥1E~I1 -0.0503
S CL -1 5.6CE 01 1.532-03 -2.8011 1.37361E-023 ~2.8621 8.59E-01 -0.0611
6 S04 -2 2.21E 02 24302-03 -2+6377 1.34852E-03 ~2.8701 . S¢86E-J1 -0.2325
7 HCO3 -1 3.45E 02 54662-03 -202473 4,96173E~03 ~243044 B.776-01 ~0.0571
18 CO03 -2 1 «78E~01 z -5e52069 1.75742E~-06 -547551 Se91E-21 -0e.2282
86 H2CO03 0 3438E 01 -2.8688 - 1.35973E~-03 ~2.8665 1.01E D0 0.0023
27 OH -1 8+.10E-04 -73215 4.14153C-08 -7.3828 BeHBE-I1 ~-0.0614 !
62 F -1 6¢93E 00 ~3.4373 .- 3.17210E-04 ~3.4987 8458E-)1 -0.0614
19 MGeUH 1 4 425E~04 79872 9.07716E-09 -3.0420 3.81c-21 -0.0548
23 MGSDa A2 . O 3.93E 01 -3.4859 3.28205E~0% -3.4839 1e0VE JU 02020
22 MGHCO3 1 8.12E 00 -4.0210 He29445E-05 -4.0812 de 71E~J1 -0.0602
21 MGCD3 A2 O 1.81£~01 ~5.6608 2.106359E~00 ~3+6048 1.00E 20 02020
2V MGF 1 1.176 00 -445669 2436622E=-05 -4+6259 8473E-2J1 ~0.0590
29 CAUH 1 9 «66E-05 -847710 1.48983E~09 -8.8268 8479E-01 -0+ 0558
32 CASDa A2 O Se22E 01 -~3.4159 3.85608E-08 -~3.4139 1eUVE 20 0.0020
30 CAHCO3 1 5528 00 -8,41899 5.67891E-05 -442357 Be79E£~21 -0+0558
31 CACU3 A2 O 3.,13E-01 -5¢5045 3.14446E-06 -545025 1.00& J0 0.0020
a9 CAF+ 1 2.21E-01 ~5+4270 3.27394E-05 -“5.434Y 8.75E-21 -0«0579
aa NASO4 -1 1.75E 00 -4.3316 1.29211E-05 ~%.8887 3477E-J1 -~040571
43 NAHCOD3 (v} 4 ,57E-01 53¢44Z-00 -54 20641 5.46965E-06 -542620 - 1e00E 20 042020
42 NACO3 -1 3.3%E~-03 3.092-U8 ~7¢3879 3.58920E~-08 -7.4450 8e77E-J1 ~0e0571
9a NACL 0 3.91€E-03 9.70z-08 ~-7.1738 Ge73270E-08 -7.1718 1.00E 20 Ve 0020
4 KSU4 -1 5.28C-01 3.912-006 -544080 3.42741E-006 -544650 Be77E-01 -0.U571
95 KCL [0} 1.17€-03 1¢572-08 -7.8043 1.57653E-08 -7+8023 1,00 20 00020
63 HSOD4 -1, 1.10E-03 1e10E-03 -7e9443 Je92432E-09 -8.0033 Be 7IE-D1 =04 0590
96 H2504 [+} 1+36E-13 leatizZ~138 -17.8522 1.,41208E-13 -17.8501 1.00E 20 02020
93 HCL 0 1.21E-12 3.332-17 -1644772 3.34739€E-17 ~16.4752 1.00E 20 0+0020
8 FE 2 2422E-02 3.99=-07 ~6e 3995 2.38356C~07 -6.6228 5498E~-2J1 -0e2232
s FE 3 2.60€E-13 3.66z-18 173316 1.64235E-18 -17.734S 3.52E-01 -0e28529
10 FEOH 2 3.526-09 3 «H4E~-14 -13.3154 2.83728E-14 ~13.5471 387E=01 -0e2317
11 FEOH 1 3,95E-05 5432-10 -942651 &4475283E-10 ~943230 8.75E-~31 -0.0579




11 FEOH 1 3.95E~-05 Seddz-10 cyelODS CorUCVI~ 2V s cee am
12 FE(OH)3 -1 1e¢12€E-11 1 «053-16 -15.9797 De17053E-17 -16.04370 8, 75E-21 -0.0579
77 FE(OH)2 1 2+0B8E-006 2+4322~-11 -10.6354 2+,03021E~-11 ~1046925 Be77c-J1 -0s0571
78 FE(OH)3 ¢} 8 4,43E~06 7 +902~11 -l1Ue1026 7493233E~-11 -10.1006 L. 00E 20 043020
79 FE(OH)A -~} 5.20E-07 3.20Z~12 ~11e3767 3.68357€E~-12 -11+4337 de 77E=J1 =-0s0571
80 FE(OH)2 [o] B.63E~10 Fe61Z-15 -14,0171 9.653406E-153 -14.,0151 1«00 JU 00020
15 FESOs 1 3.04E~-12 2e27Z-17 -16¢ 6444 1.98464L~17 ~16+7023 Be 75E-J1 =-0e057Y
16 FECL 2 S5Se26E-15 5762-20 ~19.2393 3.38077L-20 -19.4710 S5¢37E=01 ~0.2317
28 FECLZ 1 1e04E~16 9 .23Z~22 ~21.0845 7.20446E-22 -21.1424 Ba75E-J1 -0.057%
33 FECLI 0 1 «S7E-20 Je72Z-206 ~-25.,0125 9.76151E-26 =-25401095 1.00E 20 00020
34 FESO4 0 7Te82E-03 $.89Z-08 -7e3107 4.91315€E-03 ~7+3080 1«00E 2J0 0.,0020
101 MN 2 B.24C-023 150Z~07 -be 3237 Be9?7625E-04 =-7.0469 S¢98E~J1 ~0e2232
102 MN 3 1.09E~20 1992-31 =30.7007 7.02110E~32 =-31.1536 3e¢52E-01 =0e4529
106 MNOH 1 B84S7E-07 1 e192~-11 ~10e9229 lLeV4521E-11 -10.9808 Be 75E-01 =0s0579
107 MN(OH)3 -1 QG 0TE-17 %e41z-22 -210 3557 3.85849E-22 -21e¢4130 B¢ 75E-J1 -0e0579
111 MNHCO3 1 3.07E-03 2+652~08 ~7e¢5774 2¢31594E-08 =7.6353 Bs75E-01 «0+0579
109 MNSO4 [1] 7+30E-02 .84Z-09 -8+43150 4,86379E-03 -8,3129 1.00£ J0 042020
110 MN(ND3)2 Q 2 +00E~-09 1e123-14 =-13.9511 1.124342C~14 =-13.9471 1.00€ J0 0¢J020
103 MNCL 1 Sel S5E-05 Se702~-10 -9,2441 4 .98836E-10 -9+3020 Be75E~-21 ~0e 0579
104 MNCLZ (o] 2.33E-08 1 «85zZ-13 ~-12.7321 1.86155E~13 -12.7301 1+00E 20 0.0020
105 MNCL3 -1 2¢12E-11 14322-15 -15,8803 115290E~-16 ~15.9382 8o 75E-J1 -0e 0579
108 MNF 1 1 70€E-05 2¢302-10 -9e06376 2+01577€-10 ~946950 8475E-J1 ~0.0579
115 HMNOZ -1 3.05E-16 3.072-21 -20.,4593 3.03959E-21 =-20+5172 8. 75E-21 ~-0.0579
#5 NO3 -1 2 «34E 01 3.77Z-04 ~-3.,4235 3¢26469E-04 -3.4862 Be56E-J1 -0.0026
MUNSANTO SWG SPECIATION USING WATEQF
PHASE 1AP <T LUG IAP LOG KT 1AP/XKT LOG 1AP/KT DE.uR
18 ANHYDRIT 2.09E-25 3.61E-05 -5.6807 -4444822 S.77E-02 =1+23850 ~1.62741
22 ARAGINIT 272E-09 7.38E-09 -8Be5657 -341319 3.63C-01 -0.43380 -0 e H699Y
151 ARTIN 7 «20E-27 3.86E-19 -20.1424 -18e4140 1.875-08 -Te72842 -10.15475
20 BIVCITE 2462:~18 3.6BE-12 ~17.5817 ~1104339 7.112-07 ~Lela786 “-Be 07797
13 CALCITE 2.72E~-09 3.81E~09 ~HB45657 -8.28193 7e13£2-01 -0e14647 -0e19245
12 DIOLUMITE 7+30E-18 1463E-17 -17.1369 -16.7872 Q4.47Z-01 -0e¢ 34965 -0e4533943
113 FZOH3A 1e33E 03 T.67E 04 3.1850 443850 2 +00E-02 1469996 ~2423360
63. FLUDR 1+456E-10 2+.86E-11 " =9.8079 -1045430 S«43E 00 073506 0+96583
111 GOETH 1e17C~-%0 le21E-42 =39,9329 -41.9175 9.65E 01 1.984063 2060771
19 GY23uUM 2.08zZ-06 2.53E~05 -546810 -8,5973 =-1.08308 -1442390
65 HALLITE 2+069E-DJ5 J.H60E 01 -5.5698 1.5562 -7.12603 ~9e 36324
109y HZiMAT] 24352 25 7¢23E-04 643705 ~3«1409 Fe1145 12497560
118 HIUNTITE 56262-35 1¢63£-30 ~-34,2792 =29 7807 ~4,49250 ~5690296
39 HYDMAG S.006E-%23 T48E~-38 ~A3e2957 ~37.1035 -be 19220 -84.13623
110 MAGHEM 2435c 05 2+34E£ 006 663705 643700 0.00051 000067
1] MAGNESIT 2.68BZ-09 B.57L-09 -Be5712 -Hd.0668 -0e450439 «0e65274
108 MAGNET 2+08BE~-02 3.77E~09 ~1+6813 ~8.4234 6.74202 85800
67 MIRABI Sel72-29 2+ 20E-02 -Hde2869 ~le6401 -64060076 ~Be72561
59 NAHCUL 9.73E-06 2023E-01 -5.0120 -0.06524 q,372-05 =-4.357959 ~5e72828
51 NATROVN 6.73E-12 1,77E£-02 -§tel171Y -1.7531 3.812-10 -9.,41877 -12,37578
150 NZISQUE 2.68C-09 8426E-06 -HBeS5716 ~540832 3.255~-04 -3.48837 -4 458354
10 SIDERITE a4,19z-13 3. 98t~-11 -1263779 ~-10s4004 1.032~02 -1e97750 =259433
66 THENAR 5.18BE-09 6.87E~-01 -82855 ~0e1629 T +54E-0v -B8.12255 -10.0672061
52 THRNAT 6.75E-12 1.60E 00 ~11e17Y6 042037 Qe22z~-12 -11.37424 -14,94522
50 TRONA 0«SOE~-17 5¢13E~-01 ~-1641828 =-0.2896 1e28E~-16 -15.489319 ~20.8828J3
172 MANGANU 857 06 4.10E 18 69330 18 6126 2.0%E~-12 «11.067961 -15.34640
173 PYROLUST 8e51E-22 4.79E 16 -1.0703 166803 1.782~18 =1775059 -23+32335
174 BIRNSITE 8.51£-02 1.23E 18 -1,0703 180910 6.90E-20 -19.10127 -25,17691




175 NJUSTITE B8.51E-02 3.19E 17 -1.070J3 175040 246719 =-18.57425 =284440562

176 BIXBYITE 4 .29E-21 6656E-01 =20436706 -0e1830 Ge54E-21 -20.18403 -20052150

177 HAUSMITE 1+006L 39 6e417E 63 3940259 6347901 1+72E-25 -28,75421 -32.53888
178 MNDH42 1.54E-22 9+39E-14 =21.8126 -13.0271 1+64E-09 -He 79545 ~11.54364
179 MNOH3 4 .99E~34 6e19E~37 =-5343021 ~36.2081 8.05Z-18 ~17.09402 ~22446066
180 MANGANIT 6.55€E~-11 S«78BE-01 -10.1839%9 -0.2380 1e13E-10 ~9.94587 -13.006836
181 IHODOCHR 1.58E-13 3.31E-11 - 1248020 ~104806 4.77€-03 -2+321490 ~3405020
183 MNCLZ 1 «69E~13 1.80E 09 -12.7712 9.2548 9.42E-23 -22,02596 ~28493096
184 MNCL2,1W 1.69E-13 5¢29E 05 ~12+7713 Se 7235 3420219 -18.43477 ~-24,30116
185 MNCL2.2W 1.69E~1L3 Be43E 03 -12.7715 3.9260 2401217 ~16.69743 —-2149395606
186 MNC.24¢4W 1.69E~13 1+67E 02 ~127717 242220 1.01E-15 -14,99373 -1970099
190 MNSJ4 1.21E-10 1.27€ 03 -9.9170 3.1036 9.53E-14 -13.02067 -17.10851
191 MN25S04,3 1e21E-71 2443E-0S -70e9170 -4,6143 4,97€~67 -66,303248 ~3711909

STATEMENTS EXECUTED= 14095

CORE USAGE DOBJECT CODE= 95232 dYTE3,ARRAY AREA= 27000 BYTES,TOTAL ARZA AVAILABLE= 1624032 BYTES

JIAGNDSTICS NJM3ER OF ERRORS= Os NUMBER OF WARNINGS= 4, NJMBER DF EXTENSIONS= ]

COMPILE TIME= 3.52 SEC, EXECUTION TIMZ= 1435 SEC» 17.55.42 FR1DAY 19 JUL d5 WATFIV - MAR 1980 v2L0

C$STOP






